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Abstract

Thelnterim Report Concerning the Maryland Renewable Portfolio Starfbedim
Report) is a statutory requirement enacteg Chapter 393 ahe Actsof the MarylandGeneral
Assembly of 2017The statute calls on the Maryland Department of Natural ResoumesP
Plant Research Program to prepare a comprehensive study of the Maryland Renewable
Portfolio Standard. The purpose ofiginterim Report is to update the General Assembly on
GKS F¥20dza 2F LINPINIYQa STFF2NIa ythhal S I yR {2
report.



Executive Summary

Thelnterim Report Concerning the Maryland Renewable Portfolio Starfbedim
Report) is required bZhapter 393f the Acts ofthe MarylandGeneral Assembly of 2017
UnderCh. 393the MarylandDepartment of Natural Resources (DNR) Power Plant Research
Program (PPRP) is directed to conduct a comprehensive study of the Maryland Renewable
Portfolio Standard (RPS) in cooperation with the Maryland Energy Administ(sMi©a) the
Maryland Departmenbf the Environmentthe MarylandPublic Service Comssion(PSCG)and
other state and local units, encompassing the economic, socioeconomic, environmental and
reliability impacts of the Maryland RPS. More specific@lly,393equires a comprehensive
review of whether there are sufficient renewable energy resources to meet the Maryland RPS,
the overall costs and benefits, and the effectiveness of the Maryland RPS as wietitas
changes might be necessary to improve the performance of the Maryland R&&l&viate
any unintended consequences.

In October 2017, PPRP issued a Request for Proposal (RFP) seeking companies to
perform the RPS study and PPRP subsequently selected Exeter Associates Inc. (Exeter) of
| 2t dzYo Al =T al NBEf | YR waswapp@ed b9 thgBoatd oDRubliéWaikkin 9 E S
May 2018 and commenced in June 2018. To assist in the study and to ensure a diverse set of
opinions, PPRP formed the RPS Work Group consisting of stakeholdeeddobnc utilities,
power generatorsenvironmental groups, state and local governments, and community
representatives.

One of the primary requirements @h. 393s to determine whether there are sufficient
renewable energy resources to meet current and projected RPS targets in Maryland and within
the PJM Interconnection, LLC (PJM) service area. This determination will serve as a foundation
upon which to build the analysis in the study. To make this determination, this study will draw
upon the forthcoming2017Inventory of Renewable Ener@gnerators Eligible for the Maryland
Renewable Energy Portfolio Standé2017 InventoryRepor). TheExecutiveSummary of the
2017 InventoryReportis incorporated as Appendixté this Interim Report Based on the 2017
InventoryReport this Interim Report finds that,from known renewable energy projects under
development and projected growth, there is sufficient roarveout Tier 1 renewable energy
generation to meet the currenfas of October 2018kquirements of state RPS policies within
PJM,including Maryland, through 2030 except for small deficits from 2022 through 2025. In
addition, the present solar carvaut of 2.5percent within Tier 1 of the Maryland RPS is
expected to be met every year through 2030.
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While this Interim Report covers soe preliminary results of required tasks from Ch.
393, many tasks are currently being prepared forfinal report An example of analysis
required by Ch. 393 thas not in this Interim Report but will be in thefinal reportis the
ratepayer impact assaated with longterm contracts tied to clean energy projects. Some of
the dataprovidedin thisInterim Report include:

1 Renewable energy capacity and generation presently in Maryland as compared
to 2004 (the RPS initial year);

1 Use of renewable energy atis (RECs) and solar renewable energy credits
(SRECSs) as compliance tools;

1 Geographic and technology sources of RECs and SRECs used for meeting the
Maryland RPS;

¢ Cost trends for RECs and SRECs; and

1 Costs of the Maryland RPS in general.

Ch. 393rovides requirements for this Interim Report, including an assessment of any
change in SREC prices othex 24-month period leading up to the date this Interim Report is
submitted to the Maryland General Assembly; i.e., up todddwerl, 2018. This Interim Report
also assesses nararveout Tier 1REC prices as well as SRECs. Further, this report finds that
non-carveout Tier 1 REC and SREC prices have dropped significantly since 2016 due to a sharp
increase in the development of renele energy projects, especially solar, both in Maryland
and within the PJM service area.

Finally, Appendix C of this Interim Report presents aralgencerning issues regarding
RPS policies in other states and the Maryland RPS in particular. The ptbog evere
assessed using a strategic analysis technique known as SWOT (Strengths, Weaknesses,
Opportunities and Threats). The options assessed were the following:

i Not changing the Maryland RPS at all;

i Increasing the Maryland RPS to 50 percent by 2030;
i Removing black liquor as an eligible Tier 1 resource;
i Providing state support fagnergy storage;

i Moving hydro from Tier 2 to Tier 1;

i Increasing the Tier 1 solar caruat to 14.5 percent;

i Requiring longerm contracts;

ES2



Lowering the alternative compliancapment level for norcarveout Tier 1 and
solar resources;

Restricting geographic eligibility to within PIM; and

Instituting subsidies for nuclear power via zero emission credits or a power
purchase agreement

ES3



l. Introduction

The Maryland General Assembly enacted the Maryland Renewable Portfolio Standard
(RPS) in 2004, and it took effect in 2006. Since then, the Maryland RPS has been alfiended
times, andpresently,the standard peaks at 2%rcent in 2020 with 23.percent coming from
non-solar Tier 1 resources and ZBrcent from solar. Until the end of 2018, theea Tier 2
standard of 2.5 percent, limited to hydro facilities other than pump storage plants.

This report is statutorily required by tH@eneral Asembl{2 @actmentof House Bill
1414(Ch. 393) in 2017 that directs tiRower Plant Research PrografPRPof the Maryland
Department of Natural Resources (DNR) to conduct a study of the Maryland RPS, with the
Interim Report Concerning the Maryland Renewable Portfolio Starfbidedim Report) due to
the General Assembly by Bsnberl, 2018, andhe final repat by Deember1, 2019.
SpecificallyCh. 393alls for an analysis of the following:

i The availability of all clean energy sources at reasonable and affordable rates,
including instate and outof-state renewable energy options.

i The economic and environmtl impacts of the deployment of renewable
energy sources in thetate and in the surrounding areas of the PIM
Interconnection, LLC (PJM) region.

i The effectiveness of the standard in encouraging development and deployment
of renewable energy sources.

i The impact of alterations that have been made in the components of each tier of
the RPS, the implementation of different specific goals for particular sources and
the effect of different percentages and alternative compliance payment (ACP)
levelsfor energ in the tiers.

i An assessment of alternative models of regulation and malblasied tools that
may be available or advisable to promote the goals of the RPS and the energy
policies of thestate.

i The potential to alter or otherwise evolve the RPS in order to increase and
maintain its effectiveness in promoting tistateQ&d Sy SNHe&é LIR2f AOASa o

i The role and effectiveness that the RPS may have in reducing the carbon content
of imported electricity and whiler existing or new, additional, complementary
policies or programs could help address the carbon emissions associated with
electricity imported into thestate.



I The net environmental and fiscal impacts that may be associated withtéong
contracts tiedto clean energy projects, including:

o Ratepayer impacts that resulted in other states from the use of-teng
O2yUNI OGa F2NJ 0KS LINRPOA:NBYSYyd 2F NBY
standard offer service, and whether the use of ldegn contracts
incentvized new renewable energy generation development

o Satewide ratepayer impacts that may result from the use of ldegn
contracts for each energy source intsateQd ¢ASNI m YR 6KSi
each of the sources, the use of loteym contracts would incetivize new
renewable energy generation

i Whether the RPS is able to meet current and potential future targets without the
inclusion of certain technologies.

i Whichindustries are projected to grow and to what extent as a result of
incentives associated with the RPS.

i Whether the public health and environmental benefits of the growing clean
energy industries supported by the RPS are being equitably distributed across
overburdened and underserved environmental justice communities.

i Whether thestateis likely to meet its existing goals under the RPS and, if the
statewere to increase those goals, whether electricity suppliers should expect to
find an adequate supply to eet the additional demand for credits.

i Additional opportunities that may be available to promote local job creation
within the industries that are projected to grow as a result of the RPS.

i System flexibility that thetatewould need under future RPS gaatxluding the
guantities of system peaking and ramping that may be required.

i How energy storage technology and other flexibility resources should continue
to be addressed in support of renewable energy atate energy policy,
including:

o Whether theresources should be encouraged through a procurement, a
productionor an installation incentive;

o The advisability of providing incentives for energy storage devices to
increasethe hosting capacity of increased renewable-gite generation
on the distributon system; and

o Discussion of the costs and benefits of energy storage deployment in the
stateunder future goal scenarios for renewable generation.



i The role of irstate clean energy in achieving greenhouse (3G emission
reductions and promoting local jobs and economic activity instiade.

i An assessment of any change in solar renewable energy credit (SREC) prices over
the immediate 24 months preding the submission of tHaterim Report to the
General Assemblyn December 1, 2018.

This report serves as the Interim Report requireddy 393 The report is organized as
follows: a background section on the Maryland RPS is presented first, folloyegroject
status report. The status report includes results from #@4.7Inventory of Renewable Energy
Generators Eligible for the Maryland Renewable Energy Portfolio Sta¢&fdrd Inventory
Repor), the Executive Summary of which is included as AgpeA These results detail current
renewable energy generation and capacity projects and the availability of renewable energy
generation to meet current and future requirements of the Maryland RPS and other state RPS
policies within the PJM service aréasetion on future activities reveals the work that will be
performed between now and when the final report is submitt@dddiscussion of renewable
energy credit (REC) and SREC price trends in recent years conclulshsrtireReport. An
appendix (Appendix @ provided that discusses the strengths and weaknesses of various
policy options that have either been brought forward in recent sessions of the General
Assembly or have been raised in other states.

Emerging Issues

ThisInterim Report and the upcominfgnal reportare based on the requirements @h.
393 which directed the study of 23 specific aspects of the Maryland RPS. Two additional
consequential topics, system planning and land use, arose during the data collection phase. In
addition, a third issu@rose as a result of PJM proposing to overhaul its capacity market to
address, at least in part, the impacts of subsidized generation, including generators under state
RPS policies. The potential impacts of the capacity market overhaul will not be kmdithe
process is complete. All three of these issues will be addressed qualitdtelely andin the
final report, but a more thorough examination is warranted to understand the potential impact
on the Maryland RPS going forward.

System Planningn 2014, PJM completed Renewable Integration Study assess the
potential impacts on grid operations of increased levels of wind and solar. General Electric
Energy ConsultingBEY  t Wa Q& O2y (NI OG2NE LINBLI NBR | GNIvya
reliability issues raised by adding variable renewable energy resources and any significant
transmission congestion issues. GE assessed 10 different scenarios with different levels of




offshore wind, onshore wind, distributed solar photovoltaic (PV), and central statioGBV.
determined that additional transmission investments ranging from $3.7 to $13.7 billion would
be necessary to accommodate the range of renewable energy scenarios GH.studie
Furthermore, transmission congestion costs could add between $3.3 and $6.3.bitlisn
important to note that the PIJM study did not include any analysis of the distribution system
(voltages below 23RV); therefore, the impacts of larggcale deplognent of solar and wind on
distribution systems across PJM and the state are generally uncertain. Dependhng on

location of deployed renewable energy resources, transmission and distribution upgrade costs
may make some proposed renewable energy projecisconomic and the time to complete

dzLJANJI RS&a Yl & RSflFe& 20KSNREXI KFYLSNAYy3I GKS adl i

Should the General Assembly opt to increase the Maryland RPS, other changes to the Maryland
RPS may be warranted to mitigate potettadverse impacts. Those changes could include
lowering the ACP for solar and Tieresourcesdelaying the implementation of an increased
non-carveout Tier 1 (solar carveut and/or offshore wind carveut) or allowing loaegserving

entities (LSEs) teequest waivers from the Maryland PSC if certain conditions are met, such as
inadequate supplies dRECs or SRECs

Land UselLand use concerns have become more prominent as esitite solar has
been deployed across the state. One of the main concernseegpd at utilityscale solar public
hearings for Certificates of Public Convenience and Necessity §orsliNby the Maryland PSC
is the impact on local industry and culture of siting solar projects on land historically used for
agriculture. Land use coarns also extend to the ability of the state to meet a higher solar
carveout in the face of county regulations that restrict or cap solar development. Currently, the
Maryland PSC, through its CPCN authority, careprpt county zoning regulations to site
energy generation facilities like solar, although there is a requirement that local ordinances and
master plans bgiven dueconsideationo & G KS t {/ ® |1 26SOSNE AF (KS
restricted or rescinded, it could be difficult to site renewable energy facilities such as- utility
scale solar in counties with more restrictive regulations thraather countiesThefinal report
will include a qualitative and higlevel discussion of this critical issudowevera
O2YLINBKSYyaA@dS tylteara Aa ySOSaalNB G2 Fd f @
ability to meet any increase its RPS.

1 PJMRenewable Integration StudyTask 3A Part € Transmission Analysi§E Energy Consulting, 2014,
pjm.com/-/media/committeesgroups/subcommittees/irs/postings/pjapris-task-3a-part-c-transmission
analysis.dsx?la=en

t
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PJM Capacity MarkePJM requires electiity providers that meet customer electric
demand to have sufficient resources in order to meet electricity demand at all times, plus a
reserve to handle any contingencies that might occur such as an outage of a generating plant or
transmission line. Elegtity providers can meet that requirement with generating capacity they
own, with capacity purchased from others under contract or with capacity obtained through
PJM capacitynarket auctions known as the Reliability Pricing Model or RPM.

Under the RPM, ROholds annual, and as needed, incremental auctions for electric
capacity to ensure sufficient resources are procured to meet forecasted electricity demand
three years ito the future. A variety of resources can bid into the RBdth as planned and
existng generators (renewable, thermal and nuclear), upgrades for existing generators,
demand response (consumers reducing electricity use in exchange for payment), energy
efficiency and transmission upgrades. Winning bidders in the RPM receive payments based o
market clearing price, but they must deliver during their contracted period or face significant
penalties for norperformance.

The Federal Energy Regulatory Commission (FERC) is the principal regulatory agency
having jurisdiction over PIM. In a FER{&oissued June 29, 2018 (June 29 Order) in Docket No.
EL18178nnn o6/ 2y az2ft ARIFGSRUOUZ AU O2y Of dzZRSR GKI G GKS
GKIF @S 06S02YS dzy G Sy ofantrRet payndids iprovRigd®Reqoiréd bg dzi
certain states for the prpose of supporting the entry or continued operation of preferred
generation resources that may not otherwise be able to succeed in a competitive wholesale
Ol LJ OA U &Suck buldmaredgayments include the revenues available to renewable
energygy SNI G2NB FTNRBY (KS alrftS 2F w9/ ad az2NB2JSNE
Offer Price Rule (MOPR) does not adequately address the price suppressive effect of resources
receiving outof-market payments (RECs) to ensure a just and reasonable raseresslt, FERC
F2dzy R t WaQa SEA&GAY3I ahtw NHzZ S&a dzyadzaid | yR dzy
proposed capacity market rule changes because the filed set of rule changes did not meet
CoOw/ Qa 202S0UGALBSad CoOw/ Qi ledlpensurthgtha2 0 2SOUA BS A
uneconomic capacity resources that cannot offer into the capacity market competitively
without subsidies do not degrade competitive clearing prices in the capacity auctions; and
(2) accommodating state resource policies.

On October 2,218, PJM submitted a filing with two proposals to FERC to address the
RANBOGAGSAE O2y Gl AYySR Ay (GKS WdzyS Hd hNRSNI®P t W
subsidized power generatots bid into the capacity market, essentially at the price those



ASYSNI G2NB ¢g2dzdZ R KIFI @S 0AR Ayid2 GKS twa OF LI OA
proposal would permit states to select a capacity market canwie where subsidized
generators count towards capacity requirements but are not involved in the@s:tPJM
would not pay subsidized generators for capaa@tyis the case currently. Other parties to the
case have submitted their own proposals. The affected generators may enter into bilateral
contracts for capacity payments outside of the PIJM capacityket. Depending on the FERC
ruling, (1) renewable generators could experience a loss of revef@)ehe clearing price for
the capacity market could risand (3) fossHfuel resources that previously would not have
cleared the market could potentialytear the redesigned market. Intervers also filed
comments in October; reply comments were filed in early November. A &#@Bn this
proceeding is expected marly2019. Certain intervenors, such as the Organization of PIJM
Sates, of which Marylands a member, have requested that FERC vacate its June 29 Order
which was issued on at8-2 vote.

FERC has authorized PJM to postpone its Base Residual Auction, the annual capacity
auction that is normally conducted in May, until August 2019 in ordentable PJM to
incorporate the FERC market design requirements that will emerge from the final order in this
proceeding.The final order may affect certain energy policies pursued by states within PJM or
impact the implementation of particular state polisie

These three topias system planning, land use and major reform of the PJM capacity
markett were not anticipated by the General Assembly to be significant issues and were
consequently not listed as topics of studyGh. 393 However, since the launch dfis study, all
three topics have emerged as important issues that warrant a more thorough examination in
order to understand the potential impact on the MarylaR#®PSCompleting thistudyand
examining these emerging issues will allow PPRP to provide@eheral Assemblyith a more
complete and thorough understanding of hdwensure the continued success of the Maryland
RPS.



[I. Background on the Maryland RPS

Maryland is one 029 states and the District of Columbia with RPS requirements. The
Maryland General Assembly enacted the Maryland RPS in 2004, and the law took effect in 2006.
The Maryland RPS requirgmat 25 percent of electric sales in the state be matched with RECs
from eligible renewable energy sources by 20@0that 25 percent22.5percent @mesfrom
Tier 1 resources and 2.5 percargmesfrom Tier 2 resourcesQualified renewable energy
technologies for Tier 1 include anaerobic digestion, biomass (including black liquor), fuel cells
using renewable fuels, geothermal electric and heat pumps, hydroelectric power (hydro or
hydropower) under 30 MW, landfill gas, muaipal solid waste (MSW), ocean thermal, onshore
and offshore wind, solar PV, solar water heat and thermal electric, tidal, and Wheelier 2
requirement expires at the end of 201dydropower of any capaciigthe only technology that
iseligible forTier 2.

There are two carveuts in Tier 1: 2.5 percent comes from sokand up to 2.5 percent
comes from offshore wind. The offshore wind tier is different from the rest of the Maryland RPS
in that the Maryland PSC must approve the issuance of offSR&@s (ORECS). The PSC can only
approve the issuance of ORECs under several conditions: if the net rate impact was less than
$1.50 per montbh; if projected rate impacts on rogsidential customers would not exceed
1.5percent of their annual electric cost@and if OREC prices would not be greater than
$190/MWh (in 2012 dollars). In 2017, the Maryland PSC approved two offshore wind projects
totaling 368MW, including 248 MW for U.S. Wind, part of a larger, -RB& project and
120MW for Skipjack, a subsidiany Deepwater Wind Holdings, LLC. @rsted, a Danish energy
company, recently announced plans to purchase Deepwater Wind Holdings.

Compliance with the Maryland RPS, like most other states with RPS policies, is through
the acquisition of RECs or SRECs. AsR¥ef0al to one MWh of renewable energy generation,
while an SREC is equal to one MWh of solar generation. RECs and SRECSs, also referred to as
OSNIAFAOIGSas IINB UNIYRSR &aSLINrXraGaSte FNRBY SySN
RECs and SRECw#ithe underlying energy. For compliance with state RPS policies, including
al NBflyRQas [{9a&a NBGANB w9/ & FyR {w9/ & gAOK 0
(PIMGATS). PHBATS is a regional tracking system developed in 2005 to address the needs of
those PJM states witfuel and emission disclosurequirementsand state RPS policie8JM
GATS is administered by PIJM Environmental Information Services, Inc. (PJM EIS), a subsidiary of
PJM, which was formed because REC tracking was not a servicdhab&ld offer under its

2 Note that electricity sales over 300,000 MWh to an industrial process load are exempt from the Maryland RPS.

-1



FER&@pproved tariff. PIMGATS assigns each REC and SREC a unique serial number to avoid
double counting. RECs and SRECs can be bought, sold, traded or transferred between parties
until the REC or SREC is retired. After three y@aosice retired, whichever comes first, the

REC or SREC cannot be used for compliance with the Maryland RPS.

[{9a Oly |taz2 YI1{S Iy '/t Ay fASdz 2F NBGAN
$37.50/MWh and remains at that level perennially. Bodéar ACP is $175/MWh in 2018 and
drops by $25/MWh per year to $75/MWh in 20Zhe solar ACP falls to $60/MWh in 2023 and
settles at $50/MWh in 2024 and beyond. ACPs servedesfactocost cap, since LSEs will not
pay more than the ACP for RECs or SRECs. Because REC and SREC prices have been low in recent
years, as discussed further below, the use of ACPs for the Maryland RPS has been low.
According to the Maryland PSC, ACP paymenmdetd $24,515 in 2015 and $33,933 in 2016.

General information on renewable energy capacity and generation in MaryRIiEqs
and SRECand the prices of RECs and SRECs are presented below.

Renewable Energy Capacity and Generation in Maryland

1. According tahe U.S. Energy Information Administration (EIA), installed nameplate,
utility-scale renewable energy capacity in Maryland in 2004 wadvA/land grew to
1,090 MW as of 2017. (Note: this does not include beltiredmeter facilities such as
rooftop solar.)

2. Also, according to EIA, generation from Aoydro, utility-scale renewable energy in
Maryland more than doubled between 2004 and 2017, from 589MU&h in 2004 to
1,364,71™MWh in 2017.

3. According to EIA, renewable energy generation accounted for abopétd@nt of
al NBf I YyRQa G201t ySG 3IASYSNIGA2Y AY HAMTI 0O
hydro; 1.6 percent from biomass; 1.5 percent from wind; and less thaercent from
solar.

4. al NBf | yYRQ&a Oateaddyodfop sttir §réewifrord undereklW in 2008
to 975 MW as of December 31, 2017, according to-BMS.

5. There aresevenproposed solar projects where applications for a CPCN are under active
review, and five projects wheréhe application review is complete btite projecsdo
not have dinal order for their CPCN.

6. According to EIA, wind power in Maryland also grew from essentially zero in 2004 to
190MW as of the end of 2017.
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7.

Maryland is halfway to its statutory cap of 1,500 MW of-nedtered generating

capacity. According to theSC, Maryland has 772 MW of sme¢tered generating

capacity in operation as of June 30, 2018. About 200 MW of community solar could be
added under the net metering cap if the programs are fully subscribed and all of the
planned solar generating capacitydisveloped.

Renewable Energy Credits and Solar Renewable Energy Credits

1.

According to the Maryland PSC and FGRMTS, the number of total RECs retired for
compliance with the Maryland RPS has increased from 2 million in 200816 in
2017.

Wind, black liquor, hydro, and MSW account for the majority of TI®ECs retired for
the Maryland RPS in 201

Tier 1 and Tier 2 RECs used for complying with the Maryland RPS came from 17 states,
including Maryland, in 2017.

Although it varies from year toer, typically over 85 percent of nesolarTier 1IRECs

used for compliance with the Maryland RPS come from outside the state. Of these RECs,
about 80 percent are from states within the PJM service #bedaware, lllinois,

Indiana, New Jersey, North Canal, Ohio, PennsylvanigjrginiaandWest Virginia).

Other states that provided RECs for compliance with the Maryland RPS include lowa,
Kentucky, Michigan, Missouri, North Dakota, New York and Tennessee.

Only eligible resources and demand within PJM statere examined in the 2017
InventoryReport but renewable energy resources that are located outside of PJM are
also eligible to meet nowarveout Tier 1 requirements in PIM. In 2016, 13e8cent of
non-carveout Tier 1 requirements in Maryland were meting outsideof-PJM

resources.

About 770,000 nonsolarTier 1RECs were produced in Maryland in 204ndover

90 percent were retired in Maryland for compliance with the Maryland RPS. That is
much higher than in previous years, when it was as lo&Oggercent in 2011 and
2.3percent in 2010.

The sources of Tier 2 REEsmore variable, with Maryland the leading source in some
years. Pennsylvania, North Carolina, West Virginia, and Tennessee also provide Tier 2
RECs.

In 2017, about 60 percent of thEer 1 RECs retired for the Maryland RPS were from
black liquor, wasteo-energy or hydro facilities that were in operation when the
Maryland RPS was enacted in 2004.
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9. The percentage of black liquor used to comply with Tier 1 of the Maryland RPS has
declired from 38 percent in 2008 to 24 percent in 2017. According to data fromm PIJM
GATS, the percentage of black liquor RECs provided by Maryland facilities dropped to
6.5percent in 2017 from 12 percent in 2008. This is, at least in part, due to the
Maryland RB requirements increasing over time, the conversion of wastenergy
from Tier 2 to Tier 1 and the development of other renewable energy capacity such as
wind and solar.

REC and SREC Prices over Time

1. Since 2011, the total compliance costloé MarylandRPSncreased from $14.willion
in 2011 to $135.2 million in 2016 due to steadily increasing RPS requirements in
Maryland and in other states in the PJM service area. Howeverdsieto comply with
the Maryland RPS dropped sharply in 2017 to just &/&rmillion due to declining costs
of RECs and SRECs

2. Prices of Tier 1 RECs dropped from about $15/MWh in 2015 to about $7/MWh in 2017,
according to data provided by the Maryland PSC, because of increasing Tier 1 supply
from the addition of new renewablenergy capacity.

3. From data provided by the Maryland PSC, SREC prices have also dropped, from
$345MWh in 2008 to $38VIWh in 2017.Similar to Tier 1 REChetdecreasén SREC
pricesis also because of a substantial increase in solar energy capacity quitsjrthe
demand created by the Tier 1 solar caxuet. Indeed, SREC prices have declined each
year since 2009. According to the MaryladdC-DelawareVirginia Solar Energy
Industries Association (SEIA), there are enough SRECs banked in Maryland teemeet th
2.5percent solar carveut in Tier 1 of the Maryland RPS until 2024, even if no
additional solar projects are constructed in Maryland.

4. Total compliance costs of the Maryland RPS irv2@dre about 2 million and
represented about 1 percent of averagetail electricity bilb.
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[1l.  Progress to Date

In October 2017, PPRP issued a Request for Proposals seeking companies to perform a
study of the Maryland RPS. PPRP ultimately selected Exeter Associates, Inc. (Exeter) of
Columbia, Maryland, to conduct the study. The Maryland Board of Public Works agprove
ttwt Qad O2y(iNI OG0 6AGK 9ESGSNIAY al& uwnmyI | YyR
costs of the study, PPRP stressed reliance on existing work, suchlastgieerm Electricity
Reportfor Maryland(LTER) issued in December 2016, the 2017 InveReporE | YR t Wa Qa
Renewable Integration Studlyat was issued in March 2014.

PPRP organized the Maryland RPS Work Group (RPS Work Group), consisting of
representatives from the renewable energy industry, electric utilities, environmental and
consumer oganizations and consultants. Additionally, county and state government officials
FNRY GKS alNEBflIYR hFFAOS 2F tS2L)X SQa /[ 2dzyaSt =
(MEA) Montgomery County Department of Environmental Protection, Maryland Depattmen
of Agriculture and Maryland General Assembly were also part of the RPS Work Group. A full list
of the RPS Work Group representatives is provided in Appendix B. A webinar was Aglil
26, 2018 and ifperson meetings were heloh June 18 and Augt 29, 2018. Additional
webinars or iaperson meetings will be held bimonthly until tfieal reportis submitted to the
General Assembly.

ttwt Qa AYAGALFT LINA 2 NR O &o dérbidRdipgewt@tertiNe®ero A y 3 G K
sufficient renewable energy redaNJOS & A UGKAY GKS t Wa &aSNIAOS | NB
and future RPS requirementas well as the RPS requirements of other states in FRIRRP
concluded that there are sufficient solar resources in Maryland to meet the solar-oatve
requirementof the current Maryland RPS (s&ablelll-1 andFigurelll-1). PPRRIso foundthat
meet noncarveout Tier 1standards in Maryland and in other states in PBARP also
concluded that there are sufficiemon-carve outTier 1resources in the PJM service area to
YSSad Ittt twa aidlidS wt{ NBIddZANBYSylGtas AyOf dRRAY
concluded hat thereare sufficientnon-carveout Tier 1resources to meet all requirements
through 2030, PPRP does predict that there wilsb®lldeficiencies ithe amount of
renewable energy resourcés meet RPS requirements betwe2020and 2025 (see€Tablelll-2
andFigurelll-2).
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Tablelll-1. Solar RPS Requirements in Maryland
Compared to Projected Solar Energy
Generation in Maryland (201-2030) (GWh)

Generation  Projected
Year Requirement Generation Difference

2018 916 2,055 1,139
2019 1,189 2,231 1,042
2020 1,528 2,407 879
2021 1,529 2,768 1,239
2022 1,532 3,183 1,651
2023 1,536 3,661 2,125
2024 1,540 4,210 2,669
2025 1,543 4,841 3,298
2026 1,547 5,567 4,021
2027 1,550 6,402 4,853
2028 1,553 7,363 5,810
2029 1,556 8,467 6,911
2030 1,559 9,737 8,178

Figurelll-1. Solar RPS Requirements in Maryland Compared to Projected
Solar Energyseneration in Maryland (201-2030)
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Tablelll-2. Non-carveout Tier 1 RPS Requirements in PJM Compared to
Projected Available PJM Renewable Energy Generation (22080) (GWh)

Generation Projected Excess

Year Requirement Generation Solar Net

2018 49,354 51,065 7,971 9,681
2019 57,207 53,563 9,798 6,154
2020 64,797 56,061 11,936 3,200
2021 72,394 58,362 14,430 398
2022 77,820 59,749 17,575 (496)
2023 83,347 61,591 21,220 (536)
2024 89,324 62,978 25,607 (739)
2025 95,132 64,365 30,580 (186)
2026 100,697 65,752 36,452 1,508
2027 103,467 67,139 43,261 6,933
2028 106,341 68,526 50,963 13,148
2029 109,052 69,913 59,834 20,695
2030 111,799 71,300 71,642 31,143

Figurelll-2. Non-carve-out Tier 1 RPS Requirements in PJM Compared to

ProjectedAvailable PJM Renewable Energy Generation (2Q080)
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Legislation was introduced during the 2018 General Assembly session, entitled the Clean
Energy Jobs Act, that would raise the Mand RPS to 50 percent by 2030, with a 14.5 percent
carveout for solar. The legislation was not enacted. A similar proposal is expected to be
introduced in the 2019 session. At those levels, Tier 1 requirements of state RPS policies within
PJM, including/aryland,would be met through 2020, and from 2028 through 2030, Wwatld
not be met from 2021 through 2027 (s&ablelll-3 and Figurelll-3). A 14.5 percent solar carve
out in Maryland would not be met until 2030, as depicted ablelll-4 and Figurelll-4. These
projectionsare explained in the forthcoming 2017 Invengdreport The Executive Summary of
the 2017 InventonyReportis included in this Interim Report as AppendiMeEeting an
increased solar carveut would require more solar developentin Maryland, since the
Maryland RPS requires solar to be connected to a distribution system serving Maryland
customers.

Tablelll-3. Non-carveout Tier 1 RPS Requirements in PJM Assuming a
Maryland 50% RPS Reirement (20182030) (GWh)

Projected Supply Excess PJM Sola Difference
RPS Generation of RP&eligible (Assuming 14.5% Between Projected

Requirements Generation in Solar Carveout RPS Requirements
in PIM PIM in Maryland) and Generation
Year (a) (b) (c) (b+c)a
2018 49,354 51,065 7,971 9,681
2019 57,054 53,563 7,634 4,142
2020 62,964 56,061 9,797 2,894
2021 72,168 58,362 11,830 (1,976)
2022 78,390 59,749 14,664 (3,977)
2023 85,117 61,591 17,380 (6,145)
2024 91,899 62,978 20,832 (8,089)
2025 93,885 64,365 25,024 (4,496)
2026 100,375 65,752 30,266 (4,357)
2027 104,385 67,139 36,442 (803)
2028 107,881 68,526 43,509 4,154
2029 111,840 69,913 52,365 10,438
2030 114,904 71,300 64,158 20,554
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Figurelll-3. Non-carve-out Tier 1 RPS Requirements in PJM Assuming a
Maryland 50% RPS Requirement (262@30)
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Tablelll-4. Scenario for 14.5% Maryland RPS Requirement for
SolarCompared to Projected Maryland Solar Energy
Generation (2018030) (GWh)

Year
2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

14.5% Solar

Carveout
Generation Projected
Requirement Generation Difference
916 2,055 1,139

3,353 2,231 (1,122)
3,667 2,407 (1,261)
4,129 2,768 (1,361)
4,443 3,183 (1,260)
5,376 3,661 (1,715)
6,315 4,210 (2,105)
7,100 4,841 (2,259)
7,733 5,567 (2,166)
8,368 6,402 (1,966)
9,006 7,363 (1,644)
9,024 8,467 (557)
9,042 90737 695
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Figurelll-4. Scenario for 14.5% Maryland RPS Requirement for Solar
Compared to Projected Maryland Solar Energy Generation (22Q80)
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It should be noted that several assumptions were made in preparin@@i& Inventory
Report Differences from those assumptions may have a significant impact on this analysis as
discussed belowThe assumptions are as follows:

Changes in State RPS Policies

A Sates in PJM will not change their existing RPS policies, and states in PIJM
without an RPS remain that way during the next 12 years.

A If a state strengthens or weakens its RPS, or a state previously without an RPS
enacts one, that will affect the resultg this report. While it is unlikely that
there will be no additional actions taken by PJM states, it is impossible to predict
which states will enact which changes. Any action to increase an RPS could
createshort-term volatility in norrcarveout Tier 1 RE prices before either new
RP&eligible resources are developed or LSEs import additionabRiftde
generation and RECs from outside PJM, at which point REC prices would settle at
a longterm equilibrium.

Growth Rate
A The growth rate of/ariousRPSeligible technologies could be different from

what is projected. For instance, even after the expiration of the federal
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production tax credit (PTC), incremental growth in onshore wind capacity could
be higher than the projected 50 percent decline in capaa@tyed upon in the

2017 InventoryReport based on improved performance and economics of wind
power technology. Similarly, th2017 Inventory Reporprojected annual solar
capacity growth of 15 percent, and deviations from that will affect the results of
this report.

OffshoreWind Capacity

A This report limits future offshore wind capacity to the two projects approved by
the Maryland PSC. However, substantially more offshore wind capacity could be
developed. New Jersey has a goal of 3,500 MW of offshore hyir&d30, for
instance, and Dominion Energy recently contracted with @rsted Energy of
Denmark to construct two-8AW turbines off the coast of Virginia Beach by
2022. States outside of PJM such as Massachusetts and New York also have
ambitious offshore windhitiatives underway?. Further cost reductions in
offshore wind could lead to additional growth.

AdditionalCapacity

A Several utilities plan to add more solar capacity. For example, in Virginia,
Dominion Virginia Power predicts it will add 480 MW of solar capacity annually
for the next 10 years, while Appalachian Power believes it will addviX&y
2030. This capacity it incorporated in the2017 Inventory ReportShould
these plans come to fruition, either partially or fully, it will add to the available
generation to meet solafif located in Marylanddr non-solar carveout Tier 1
requirements in PIJM.

LoadGrowth

A Higher load growth than assumed will increase the demand ford®BiBle
generation within PJM. Similarly, increases in RPS requirements in individual
states, whether in Maryland or elsewhere within PJM, will also increase demand
for RP&ligible generatiorwithin PJM.

3abS¢s WSNBSe-{mz MINY wvNIOBA G2 o ®p D2 oftsAoreWRND.GizRedrNddy 122018, R 0 &
offshorewind.biz/2018/02/01/newjerseygovernorkickstartsraceto-3-5gw-of-offshorewind-by-2030/.
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Other Factors

A The2017 Inventory Reporisoassumed capacity factors for each renewable
energy technology. Any deviations from those capacity factors will affect the
available amount of renewable energy generation.

A Only eligible resources drdemand within PJM states were examined in the
2017 Inventory Report, but renewable energy resources located outside of PIM
butin an adjacent control area are eligible for the Maryland RPS, if the electricity
is delivered into PIMDepending on market calitions, a higher percentage of
outside-of-PJM resources could conceivably be used to meet Maryland RPS
requirements.
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V. Future Activities

Other aspects of the Maryland RPS study are underway, atetasupdate of the
major tasks within & 393, as obDecember2018, is provided below. For cressferencing
purposes, each task within Ch. 393 is reproduced below, followed by a descriptioan of

associated activity that is occurring.

A

Section ¥714(B)(1)The availability of all clean energy sources at reasonzinie
affordable rates, including iBtate and oubf-state renewable energy options.

Research on the economic and technical potential of renewable energy
resources in Maryland and within PJM is underway. Data sources include
PJMthe National Renewable Energy Laboratd¥rRE)and existing PPRP
resources. Consideration is being given tochigical and economic factors
that affect resource availability.

Section #714(B)(2)The economic and environmental impacts of the deployment
of renewable energy sources in the State and in the surrounding areas of the PJM

Input-output modeling wil be used to determine thpotential economic

impacts of renewable energy capacity in Maryland and within PJM. Data
02ttt SOUA2Y YR a0SylINA2 RS@St2LI¥Sy
methodology and sample model runs were presented to the RPS Working
Group in Noember2018

Areview ofratepayerimpacts of state RPS policiesMaryland and
elsewhere is being drafted. Thisviewincorporates analysis by the
Lawrence Berkeley National Laborat¢py8BNLas well astudy-specific
research and analysis.

Research isnderway on the environmental impacts of renewable energy
generation in Maryland and within PJM.

A Section 7714(B)(3) The effectiveness of the standard in encouraging

development and deployment of renewable energy sourcesSantion 7
714(B)(4) The impact of alterations that have been made in the components of
each tier of the standard, the implementation of differepésific goals for
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particular sources, and the effect of different percentages and alternative
compliance payment scales for energy in the tiers.

Sections of the report are being drafted on all of these items. Data
sources include PJM and the Maryland RSE.NE f éxpefefcds
benchmarked against other PJM states, with special attention paid to
nearby states with RPS requirements.

Section #714(B)(5)An assessment of alternative models of regulation and
marketbased tools that may be available or advakato promote the goals of
the standard and the energy policies of the State.

Research and drafting of text to address this requirement are underway.
This section covers a range of options utilized in the U.S., including both
regulatory/nonregulatory poicies that directly promote renewable

energy deployment and those that complement renewable energy
deployment. Options to be examined include, but are not limited to,
grants, loans and net metering.

Section ¥714(B)(6)The potential to alter or otherwisevolve the standard in
2NRSNJ 42 AYyONBIFraS FyR YIFIAYyOGFrAy AGa STFS
policies.

Research and drafting of text to address this requirement are underway.
This section evaluates numerous changes, inolyichising the

requirement levels of the Maryland RPS, lowering ACPs and adding or
reclassifying the eligibility of specific technologies.

Section #714(C)(1)The role and effectiveness that the standard may have in
reducing the carbon content of importeteetricity and whether existing or new
additional complementary policies or programs could help address the carbon
emissions associated with electricity imported into the State.

Data collection and research are in progress, and text is being drafted.

Secton 7-714(C)(2)The net environmental and fiscal impacts that may be
associatedvith long-term contractdied to clean energy projects, including:
() ratepayer impacts that resulted in other states from the use of-tengn
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contracts for the procuremenffo NBy Sgl 6t S SySNH& F2N 0KS
offer service and whether the use of lefegm contracts incentivized new

renewable energy generation development; aldratepayer impacts that may

result in the State from the use of lotgym contactgor each energy source in

GKS {dFrdiSQa ¢ASNI M YR gKSIOKS®E FT2NJ SIO
contracts would incentivize new renewable energy generation development in

that source.

I aSO0GA2y 2y 20§KSNI &dinh dorfracR@6rSE LISNA Sy O
renewable energy projects is being drafted. Meanwhaerk is

underwayto collect data and defina methodology for quantitatively

estimating the impact of longerm contracts in Maryland.

Section #714(C)(3)Whether the standard is able to meet curteind potential
future targets without the inclusion of certain technologies.

This requirement is addressed by the forthcomitii 7 InventoryReport.
TheExecutiveummary of this report iprovided in ApendixAto this
Interim Report.

Section #714(C)(4)What industries are projected to grow, and to what extent,
as a result of incentives associated with the standard.

This requirement will be addressed through the injowitput modeling
that was referenced earlier

Section #714(C)(5)Whether the public health and environmental benefits of the
growing clean energy industries supported by the standard are being equitably
distributed across overburdened and underserved environmental justice
communities.

Data collection and background reseh are underway, and a
YSGK2R2t 238 F2NJ dzaAy3a (GKS | ®{ d 9y JTAN
0 9t EIS@REEN tool is under development.

Section 7714(C)(6)Whether the State is likely to meet its existing goals under
the standard and, if the State were tacnease those goals, whether electricity
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suppliers should expect to find an adequate supply to meet the additional
demand for credits.

This requirement is addressed by th@17InventoryReport. The
ExecutiveSummary of this report iprovided in ApendixAto this
Interim Report.

Section #714(C)(7)Additional opportunities that may be available to promote
local job creation within the industries that are projected to grow as a result of
the standard.

This regiirement will be addressed via the inpatitput modeling
referenced earlier.

Section #714(C)(8)System flexibility that the State would need under future
goals under the standard, including the quantities of system peaking and
ramping that may be requice

This requirement was addressedbyWa Q a Renewables Integration
Reportr Y Rt t wLTERA reviawot both reports is being drafted

Section #714(C)(9)How energy storage technology and other flexibility
resources should continue to hddressed in support of renewable energy and
State energy policy, includind} (vhether the resources should be encouraged
through a procurement, a production, or an installation incentiletie

advisability of providing incentives for enesjgrage devices to increase hosting
capacity of increased renewable-site generation on the distribution system;

and (Il) discussion of the costs and benefits of energy storage deployment in the
State under future goals scenarios for renewable genamnatio

An assessmertf the role of energy storage and other flexibility
NBE&2dzNDOS&a Ay LINRPY2GAYy3 NBySgloftS SyS
policies, and whether energstorageshould be incorporated into the
MarylandRPSis being draftedA SWOT (Strengths, Weakses,

Opportunities and Threats) on energy storage is included in Appendix C

to thisInterim Report but amore comprehensiveéiscussion of energy

storage as well as otheftexibility resourceswill be provided in thdinal

report.
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A Section 7714(C)(10)The role of irState clean energy in achieving greenhouse
gas emission reductions and promoting local jobs and economic activity in the
State.

Data collection has commenced and text is being drafted. This section will
draw on a mixture of original analgsand existing literature on the
AYLI OGa 2F al NBflFyRQa wt{ G2 RIOSo®

A Section 7714(C)(11)An assessment @iny change in solar renewable energy
credit prices ovethe immediate 24 months precedirige submission of the
Interim Report.

The datawere compiled, and the analysis is included irstimterim
Report.

IV-5



V. Tracking Renewable Energy Credit and Solar Renewable
Energy Credit Prices

Ch. 393 requirethe Interim Report to include an assessment of any change in SREC
prices over the past 24 months from the date this Interim Report is to be submitted to the
Maryland General Assembly; i.e., since December 1, Z01i6 reportreviewsboth REC and
SREC pricemin September 2015 to September 201®. provide a more comprehensive view,
more than two years of SREC price data were collected for Maryland and other states within
PJM. In addition, datevere collected on Tier 1 and Tier 2 RECs prices.

A REC iseertificate demonstrating one MWh of energy output from a certified
renewable energy generator that can be used to meet RPS compliance requiretiéee is
an active market for the sale and purchase of RECs, with trades typically occurring as bilateral
transactions. Separate REC markets exist for distinct RPS resource requirements (e.g., Tier 1,
Tier 2, SRECs, and ORECSs) and jurisdictions (e.g., each state in PJM that hasfaRIRP 8)ay
only be used once to demonstrate RPS compliance. However niriy@® certified for use in
more than one state or resource market. Price determination in these markets is highly
complex due to the interrelationships among the various markets.

There are a variety of supply and demand considerations that influenceRESR&EC
prices in Maryland and elsewhere in P9Whese factors include: the percentages of renewable
energy required; types of technologies eligible to supply RECs; geographic eligibility
requirements of qualifying resources; ACP levels; demand for REQ®¥RPS purposes such
as corporate RECs procurement; the duration for which RECs can be used; the potential to
Golyl1¢é w9/ & O0APSPI NBASNWS F2N) FdzidzNBE dzaSoT |
resources, including capital costs, operationd amintenance costs, financing costs and
incentives. REC prices are also affected by intangible factors, such as expectations about how a
state legislature may modify an RPS over time.

Maryland REC and SREC prices have changed considerably within thegeagears
(September 2015 to September 2018) compared to preceding ysee§igureV-1 through
FigureV-8). From 2011 to 2015, necarveout Tier 1REC prices in Maryland meincreasing

4 A renewable energy generator (such as adifirm) receives one REC for every one MWh of electricity it

produces. A recognized certifying agency gives each REC a unique identification number. The renewable electricity
can then be fed into the electric grid, while the accompanying REC can be jgatdtey on the open market.

5> Note that, for ease of exposition, references to PJM states are inclusive of the District of Columbia.

6 Note that the first offshore wind projects to receive Maryland PSC approval (Maryland PSC Order No. 88192) are
not expected to come online until 2021. Consequently, ORECs are omitted from subsequent discussion.
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rapidly, climbing from an average cost of $2.02/MWh in 2011 to $13.87/MWh in 2015, as
demand for RECs grew quickly throughout PJM due to increasing state RPS requirements, both
in Maryland and elsewheréTier 2 RECs exhibited a similar treatbeit at lower price levels.

SREC prices during this period, meanwhile, were declining steadily, falling from an average cost
of $278.26/MWh in 2011 to $130.39/MWh in 2015, but remained an order of magnitude higher
than noncarveout Tier 1IREC costsThe Tier 1 norcarveout and Tier 2 price trends reversed

in 2016 as prices began declining. Additionally, SREC prices continued their decline, but at a
faster rate. Although costs for all three of the above REC categories have increased somewhat
in the past year (September 2017 to September 2018), REC and SREC prices remain low
compared to past levels. Forward REC markets indicate a modest increase in SREC prices over
the next several years, but suggest little change in-carveout Tier 1IREC price%t° The

trends in Maryland are largely consistent with price changes in other states within PJM,
indicating that many REC and SREC cost drivers stem from broader supply and demand factors
within the region. The subsequent discussion is intended to charaetér&zexhibited price

trends and assess price shifts in relationship to broader supply and demand considerations.

FigureV-1 and FigureV-2 show changes in neocarveout Tier 1REC prices over the past
three years for Maryland and other PJM states with an RPS, respeétiflges in Maryland,
Pennsylvania, Delaware and New Jersey have declined considerably oveyeatwaeriod
beginning in late 2015. During this timgn-carveout Tier IREGricesin Marylandfell from
approximately $15.00/MWh to as low as $2.75/MWh. Prices have since increased, climbing to
$7.75/MWh as recently as June 2018. However -carveout Tier 1IREC trading in the months
immediately preceding thigiterim Report(June though Septembe2018 again show
declining costs. The price trends in Maryland are consistent with other states in PJM that have
similar resource eligibility requirements for their respective RPS policies.

”Renewable Energy Portfolio Standard Repdth Data for Calendar Year 201Maryland Public Service

Commission, November 201@sc.state.md.us/wgcontent/uploads/FINAtRenewableEnergyPortfolio-Standard
Reportwith-datafor-C¥2017.pdf

8 Ibid.

9 Note that the forward market for RECs is generally not very liquid, especially for dates further into the future, and
therefore should not be interpreted as prediativf exact futures prices. Rather, these futures are indicative of
market sentiment and expectations.

10 Marex SpectrometerSpectrometer U.S. Environmental

11 Note tha FigureV-2 and subsequent graphs that include REC prices for PIM states besides Maryland make the
following classifications: necarveout Tier 1 REC prices for Delaware only reflect RECs labeled &6 ¢ Ay G KS
Marex Spectrometer reporting; and lllinois REC prices are sourced from the Midwest Renewable Energy Tracking
System (MRETS), while all other reported state REC prices are sourced froi@A081
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FigureV-1. Non-carveout Tier 1IREC Prices in Maryland (Sept. 2@1Sept. 2018)
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FigureV-2. Non-carveout Tier 1REC Prices in PIJM (Sept. 2Q1%ept. 2018)
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and SeptembeR017primarily reflects an increase in the number of renewable energy facilities

The decline in nowarveout Tier 1IREC priceim many statebetween September 2015

capable of providing nomarveout Tier 1IRECs throughout PJ¥IAlthough RPS requirements

during this period increased as a percentage of total consumption, the impact of this change
was blunted by flat or declining electric consumption in many PJM states. Many of the policy

factors that influence REC supply and demaswuth as adjustments to eligible technologies or

lZd
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geographic eligibility, went into effect before this period and therefore are already reflected in
prices at the start of the time series. Federal tax incentives, including the PTC and the
Investment Tax @dit (ITC), coupled with declining technology costs, are also partly responsible
for the rapid expansion of renewable energy generation capacity.

Recent increases in REC prices are partially in response to preceding low prices, which
induce developers tout certain renewable energy projects on hold or, in some cases, cancel
projects that would have proceeded under more favorable economic conditions. This
constriction of supply, coupled with growth in demand for renewable energy as states like
Maryland andNew Jersey increased their RPS requirements, has led to a modest rebound.
Maryland REC prices of September 2018 wermt expected to climb much further going
forwardt assuming the Maryland RPS remains at its currentteasillustrated by norcarve
out Tier 1REC futures shown FigureV-3. Prices remain flat in part because there is a
significant number of potential projects in the PIiMlerconnectionqueue. This prospective
supply is responsive to REC costs and will help moderate price changes going forward.

FigureV-3. Maryland Noncarve-out Tier 1IREC Futures as of Sept. 2018
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SREC prices in Maryland have fallen dramatically from their highs, buartheypected
to increase in the coming yeafSigureV-4 and FigureV-5 show changes in SREC prices over the
past three years for Maryland and other PJM states with an RPS and solabugrve
respectively. Unke noncarveout Tier 1REC prices, SREC price levels vary between PJM states.
This is because solar cargats must be met by kstate solar generation. Maryland SREC prices
in late 2015 were among the highest of PJM states becaute time, demand foISRECs from



the solarcarveout was higher than the supply of SREQs the subsequent two years,

Maryland SREC prices fell from approximately $187.50/MWh in September 2015 to as low as
approximately $5.00/MWh in September 2017, putting Maryland SREC prices on par with all
PJM states except D.C. and New Jersey. Muchdikearveout Tier IRECs, SREC prices briefly
rebounded in the last year, increasing to as high as $14.00/MWh as recently as May 2018.
However, more recently, SREC prices in Maryland are again trending downwards.

FigureV-4. SREC Prices in Maryland (Sept. 2Q1%ept. 2018)
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Bal NEBf Iy R Q aoutdeguirdmiidt s N3ZpSrcent in 2015. The only PIM participants with a higher carve

out requirement were: N& Jersey, at 2.45 percent; Delaware, at 0.8 percent; and the District of Columbia, at
0.7 percent.



FigureV-5. SREC Prices in PIM (Sept. 2Q8ept. 2018)
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The very steep decline in Maryland SREC prices between September 2015 and May 2016
reflects both an increase in the amount of satapacityin Maryland and significant reductions
in solartechnology costs. Both distributed and utilisgale solar costs have declined as
installers, developers and manufacturers have achieved economies of scale, realized new
process efficiencies, and moved down the technology-caste. A NREL study evaluati
solar during the first quarter of 2017 identified yeawer-year cost declines of nearly
30percent due to declining module and inverter prices, among other cost reductfons.

The drop in SREC prices has contributed to the slowdown in new solar tretslia
al NEflyRE FYR | O2NNBaLRYRAYy3I RSONBIFasS Ay azf
Job Census, the number of solar jobs in Maryland decreased by just updereht in 2017.
The Foundation only predicted a small increase (0.3 pejdarsolar jobs in Maryland in 2018.
The solar industry maintains that an increase in the solar eantdérom the current
2.5percent is necessary to spur additional growth in solar deployment in Maryfand.

SREC prices are expected to increase agaimreinoming years, as shownkhigureV-6.
Factors that could contribute to the price increase incltise phaseout and eventual

¥ Ran Fu, David Feldman and Robert Margetig]., U.S. Solar Photovoltaic System Cost Benchmark: Q1 2017

National Renewable Energy Laboratory, Septen®fdr7,nrel.gov/docs/fy170sti/68925.pdf

By 2€ 1 NJ W2 0 & TheSylar Baaindatio?018,Sofarstates.org/

g2 KI G Magland ®ledEnergy JobsAat? | GAf AGe {OFfS {2t N 9ySNHe /2 Al
mdsolarcoalition.com/



https://www.nrel.gov/docs/fy17osti/68925.pdf
https://www.solarstates.org/
http://www.mdsolarcoalition.com/

expiration of the federal ITC for residential solar installations, and a reduction to 10 percent for
business installations, as well as a possible reduction in available SRECs. However, forecasted
SREC prices are still well below previous highs.

FigureV-6. Maryland SREC Futures as of Sept. 2018
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FigureV-7 and FigureV-8 show changes in Tier 2 prices over the past three years for
Maryland and other PJM states with Tier 2 resource requirements, respectively. Available
supply of Tier 2 resources exceeds demand and, as a result, Tier 2 REC prices are significantly
lower than noncarveout Tier 1REC priceim Maryland Maryland Tier2 prices have decreased
in the past several years, but exhibit minimal volatility and have remained between $0.45/MWh
and $0.75/MWh since May 2016. Hydropower is the only eligible Tier 2 resource in Maryland.
Tier 2 REC prices in other states vary conalggrdue to distinctions in eligible resources.
However, prices are consistently lower than Acarveout Tier 1IRECs. There are no futures for
Maryland Tier 2 resources because the Tier 2 provision expired at the end of 2018.



FigureV-7. Tier 2 REC Prices in Maryland (Sept. 2@ Eept. 2018)
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FigureV-8. Tier 2 REC Prices in PIJM (Sept. 208&pt. 2018)
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APPENDIX Az Executive Summary of the 2017 Inventory of
Renewable Energy Generators Eligible for the Maryland
Renewable Energy Portfolio Standard

The2017Inventory of Renewable Energy Generators Eligible for the Maryland Renewable

Energy Portfolio Standaf@017 Inventory Report) is the third comprehensive effort by the

Maryland Department of Natural Resources, Power Plant Research Program (PPRP) since 2006

to determine whether there is sufficient renewable generation capacity within PIJM to meet

a | NEB f RPS Reuirements first established under the 2004 Maryland Renewable Energy

Portfolio Standard and Credit Trading Act. The previous update, published in 2012, concluded
GKFGY aXal NBflyRQa a2t NI ISYSNIGA2zYy @rlsdtd OA G @
FAARS NXBIjdzANBYSyi(a T2 Nlselan[porcardeodt]Xi€rA Yendfrakidny OS 6 A
requirements will require amodestyeaver& S| NJ NI §S 2F 3AINRGGK Ay St A:
GXy2 yS6 ¢ASNI H ITSYSNI (2 NE ther Tidr 2 RPS stghGaBIRIS R (0 2
t Wadoe¢

Currently, the Maryland RPS requires 25 percent of electricity consumption to come from
eligible renewable energy sources by 2020, with 2.5 percent coming from solar and as much as
2.5 percent coming from offshore win8ince the last update to the Inventory Report in 2012,

the Maryland General Assembly has amended the Maryland RPS several times. These
amendments include:

i Adding offshore wind, solar watdreating, thermal energy from biomass systems that
primarily use aimal waste, and geothermal heating and cooling as eligible technologies;

i Creating carveuts for offshore wind within Tier 1;

i Changing the geographic eligibility of facilities to exclude RECs from states adjacent to
PJM, absent an accompanying deliverglectricity into PJM,;

i Increasing the percentage requirement for Tier 1 resources and accelerating the
compliance schedule; and

172011Inventory of Renewable Energy Generators Eligible for the Maryland Renewable Energy Beatidbod
Maryland Department of Natural Resources, Power Plant Research Program, February 2012,
msa.maryland.gov/megafile/msa/speol/sc5300/sc5339/000113/014000/014735/unrestricted/20120571e, ppdf
i.

Al


http://msa.maryland.gov/megafile/msa/speccol/sc5300/sc5339/000113/014000/014735/unrestricted/20120571e.pdf

T Recategorizing wast®-energy systems as Tier 1 resources from their former
classification as Tier 2 resources.

The 2017 Inventory Report reflects all changes to the Maryland RPS since May 2012 through
2017. The current and historical requirements of the Maryland RPS are displayaolered.

Table EQ.. Maryland RP§ Percentage of Renewable Energy Required (%)

Year Non-carveout  Solaf LO?fs:lhore Wind? TIER 1 TOTAL TIER®!
2006 1% 0% 0% 1% 2.5%
2007 1 0 0 1 2.5
2008 2 0.005 0 2.005 2.5
2009 2 0.01 0 2.01 2.5
2010 3 0.025 0 3.025 2.5
2011 4.95 0.05 0 5 2.5
2012 6.4 0.1 0 6.5 2.5
2013 7.95 0.25 0 8.2 2.5
2014 9.95 0.35 0 10.3 2.5
2015 10 0.5 0 10.5 2.5
2016 12 0.7 0 12.7 2.5
2017 11.95 1.15 0 13.1 2.5
2018 14.3 15 0 15.8 2.5
2019 18.45 1.95 0 204 --
2020 22.5 2.5 0 25 --
2021 ~21.2 2.5 ~1.3 25 --
2022 ~21.2 2.5 ~1.3 25 --
2023+ ~20.5 2.5 ~2.0 25 --

[l Solar requirement began in Compliance Year 2008.

[l The offshore wind carveut by law could be a maximum of 2.5 percent beginning in 2017; however, only the approved off
RECs (ORECSs) have been included here. Other PJIM members do not yet have an equivalent category. Percentages prov
accordingtoM NBf F YR t{/ hNRSNI b2d yymdbHIE ¢F6fS HI GhFTFTAK2NB
(The percentage fluctuates annually because the ORECs are based on MWh and energy sales every year.)

lill Tier 2 requirement sunsets at the enflCompliance Year 2018.

Source: Marylan€ode, Public Utilities § 703, http://codes.findlaw.com/md/publicutilities/md-codepublicutil-sect7-
703.html
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Eight states in PJM (Delaware, lllinois, Maryland, Michigan, New Jersey, North Carolina, Ohio,
and Pennsylvania) and the District of Columbia have mandatory RPS requiré#iénts.

Numerous changes in state policies as well as in the amount of proposed, planned, and
operating renewable energy capacity warrant a new assessment of renewable energy projects
to gauge current and future resources needed to meet state RPS requiremehis RiM This
report uses the current RPS requirements for these states and assumes their existing policies
will not change. If a state strengthens or weakens its RPS or a state previously without an RPS
enacts one, that will affect the results of this mp

This report uses data contained in the P@ATS to produce a dataset of available renewable
energy capacity. This dataset is supplemented with geophysical, capacity, and generation data
acquired from EIA. Additional research, including state RPSreagemts and electricity sales
projections, were also incorporated into this database, which is referred to throughout this
document as the 2017 Inventory Database.

Analysis of the 2017 Inventory Database determined the current availability of renewable

re dzNOS& YR GKS IY2dzyid 2F INRgGK ySSRSR G2 atl
NEIljdzZANBYSyi(ia 2F 20KSNJ adlriaSa Ay twad al NBEfl YR
electric suppliers to source ocean energy, landfill gas, biomass, onsmb@fahore wind,

solar, solar wateheating, and fuel cells (fueled by Tier 1 resources) from anywhere within PJM

or from outside of PJM if the associated energy is delivered into’PBldwever, geothermal

electric, geothermal heat pumps, municipal salidste, and poultry litter plants must be

connected to the distribution grid serving Marylanider 1 RECs may be used to fulfill Tier 2
requirements.

Of the Maryland RPS requirements, compliance with the-cemveout Tier 1 category appears

to represent he only possible challenge going forward, as resources are not projected to be

sufficient for PJM states with RPS policies to meet their requirements consistEimdysaid,

this report projects that there would be a generation surplus through 2021, eomd 2026

through 2030. This report also finds that there would be a projected generation deficit for the

years 2022 through 2025, although relatively insignificihe largest of these deficits

(739GWh) is projected to occur in 2024 (see TablR B8d kgure ESL). Noncarveout Tier 1

ISYSNI A2y O0AyOf dZAA @S 2 T-ouisSue d&)avdl nedd?td groWdt | F G S N.

8 |ndiana and Virginia have voluntary renewable energy goals, but these goals are not included in this analysis.
9 For purposes of this report, the states in PJM will be considesaéddusive of the District of Columbia.
20 Excess state solar resources may be used for compliance with Maryland Tier 1 requirements.
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approximately 6.¢ercent annually to meet state (inclusive of Maryland) RPS requirements in
PJM out through 2030 if all PXBvates, including Maryland, rely only on renewable resources
within PIM.

Table E. Non-carveout Tier 1 RPS Requirements in PJM Compared to
Projected Available PJM Renewable Energy Generation (Z803) (GWh)

Year Generation Projected Excess Solar Net
Requirement  Generation

2018 49,354 51,065 7,971 9,681
2019 57,207 53,563 9,798 6,154
2020 64,797 56,061 11,936 3,200
2021 72,394 58,362 14,430 398
2022 77,820 59,749 17,575 (496)
2023 83,347 61,591 21,220 (536)
2024 89,324 62,978 25,607 (739)
2025 95,132 64,365 30,580 (186)
2026 100,697 65,752 36,452 1,508
2027 103,467 67,139 43,261 6,933
2028 106,341 68,526 50,963 13,148
2029 109,052 69,913 59,834 20,695
2030 111,799 71,300 71,642 31,143

Figure EL.. Non-carveout Tier 1 RPS Requirements in PJM Compared to Projected
Available PJM Renewable Energy Generation (2@2080) (GWh)
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As noted earlier, the Maryland RPS has two canvis; one for solar and one for offshore wind.
The Maryland Tier 1 solaarveout requires that solar be connected to the distribution grid
serving Maryland customers to be eligible for compliance with the Maryland RPS. Based on
projections discusseldter in this report, it is expected that the solar caiwet requirements in
the Maryland RPS will be met throughout the forecast period (see Tai8eaB& Figure ES).

Table ES3. Solar RPS Requirements in Maryland
Compared to Projected Solar Energy
Generation in Maryland (201-2030) (GWh)

Year Generation Projected Difference
Requirement  Generation

2018 916 2,055 1,139
2019 1,189 2,231 1,042
2020 1,528 2,407 879
2021 1,529 2,768 1,239
2022 1,532 3,183 1,651
2023 1,536 3,661 2,125
2024 1,540 4,210 2,669
2025 1,543 4,841 3,298
2026 1,547 5,567 4,021
2027 1,550 6,402 4,853
2028 1,553 7,363 5,810
2029 1,556 8,467 6,911
2030 1,559 9,737 8,178




Figure E. Solar RPS Requirements in Maryland Compared to Projected Solar Energy
Generation in Maryland (201-2030) (GWh)
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Eligible offshore wind facilities that alecated on the continental shelf between 10 and

30 miles off the coast of Maryland in a U.S. Department of the Interior designated leasing zone
potentially qualify for the Tier 1 offshore wind careat, pending Maryland PSC approval. On
May 11, 2017, théSC issued Order No. 88192 approving two offshore wind energy projects
the US Wind, Inc. project for 248W (of a total 75eMW planned project) and the Skipjack
Offshore Energy, LLC project for NAW.

Maryland could potentially meet Tier 2 requirementgiwin-state resources through its final
requirement year of 2018, but there are also Tier 2 generation options available from within

PJM. Some states, particularly Pennsylvania, allow additional resources such as pumped storage
hydropower and waste coal tgualify as Tier 2ligible; these resources do not qualify for T2er

in Maryland but they increase the total pool of eligible resources available for various state RPS
requirements in PIM.

L¥ al NBflFYyRQa wt{ Aa Ay ONSMBeSiHficién2nomparveoudS NOS y
Tier 1 renewable energy generation to meet a higher Maryland RPS requirement through 2020,
and from 2028 through 2030. (See TabledE®id Figure ES) For 2021 through 2027,

Maryland, as well as the other PJM states with Bél8ies, will need to procure a greater

portion of noncarveout Tier Xeligible RECs from outside PJM or more sources of Tier 1 RECs

will need to be developed. Ifthe solarcaredzi Ay al NBfFyRQ&a wt{ &SNB
2.5percent by 2020 to 14.percent by 2030, Maryland is expected to be able to meet that
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added requirement with irstate solar resources by 2030 based on anticipated graw#olar
capacity butnot in the years leading up to 2030 (i.e., 26A@29). (See Table £5%nd Figure
ES4)

Table ESL. Non-carveout Tier 1 RPS Requirements in PJM Assuming a Maryland
50% RPS Requirement (262830) (GWh)

Year RPS Generation Projected Supply Excess PJM Sola Difference
Requirements of RP&eligible (Assuming 14.5% between Projected

in PIM Generation in Solar Carveout  RPS Requirements
(a) PIM in Maryland) and Generation
(b) © (b)+(c)(a)
2018 49,354 51,065 7,971 9,681
2019 57,054 53,563 7,634 4,142
2020 62,964 56,061 9,797 2,894
2021 72,168 58,362 11,830 (1,976)
2022 78,390 59,749 14,664 (3,977)
2023 85,117 61,591 17,380 (6,145)
2024 91,899 62,978 20,832 (8,089)
2025 93,885 64,365 25,024 (4,496)
2026 100,375 65,752 30,266 (4,357)
2027 104,385 67,139 36,442 (803)
2028 107,881 68,526 43,509 4,154
2029 111,840 69,913 52,365 10,438
2030 114,904 71,300 64,158 20,554




Figure ES3. Non-carveout Tier 1 RPS Requirements in PJM Assuming a Maryland
50% RPS Requirement (262830) (GWh)
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Table ES. Scenario for 14.5 PerceMlaryland RPS Requirement for
Solar Compared to Projected Maryland Solar Energy
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Year

2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

14.5% Solar
Carveout
Generation
Requirement

916

3,353
3,667
4,129
4,443
5,376
6,315
7,100
7,733
8,368
9,006
9,024
9,042

Projected
Generation

2,055 1,139
2,231 (1,122)
2,407 (1,261)
2,768 (1,361)
3,183 (1,260)
3,661 (1,715)
4,210 (2,105)
4,841 (2,259)
5,567 (2,166)
6,402 (1,966)
7,363 (1,644)
8,467 (557)
9,737 695

Difference




Figure E&. Scenario for 14.5 Percent Maryland RPS Requirement for Solar
Compared to Projected Maryland Solar Energy Generation (GWh) (Z0B3D)
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In previous years, proposals were introduced (but not enacted) in the Maryameral

Assembly to remove black liquor from the Maryland RPS as an eligible Tier 1 resource. Including

the District of Columbia, Maryland is one of three states within PJM to include black liquor in its
RPS, although Maryland is less restrictive thanatfer two states in accepting black liquor.
Pennsylvania counts-state black liquor resources as a Tier 1 resource, whilebtatate black

liquor RECs are classified as Tier 2. The District of Columbia categorizes black liquor as a Tier 2

resource, buthe entire Tier 2 resource category expires in 2019.

Given the limited eligibility of black liquor in state RPS policies within PJM, and the importance
of black liquor as a Tier 1 compliance option in Maryland, the question arises as to whether it
would be more difficult for LSEs to comply with the Maryland RPS if black liquor was removed
as an eligible Tier 1 resource. Although there are certainly differences in technology eligibility
among state RPS policies in PJM, there are enough technologies dtigimieltiple state RPS
policies that the Tier 1 REC market is consideredWwidld, not stateby-state. In addition, black
liquor RECs retired in Maryland in 2016 and 2017 accounted for ungEncént and 2 percent

of all Tier 1 RECs in PIM, respectively. O € A lj dz2 N &

O2y UNROdziA2Y

expected to decrease over time in percentage terms, as it is not expected there will be
development of new black liquor plants. It should also be noted that the changes to the
Maryland RPS related Tier 1 eligibility may permit other PIJM states to employ RECs that
would have otherwise been Marylaraligible for their own RPS compliance, thereby freeing up

RECs from those states for Maryland compliance.
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It should be noted that certain state RPSigies in PJM have provisions that affect the portfolio
of available resources that are not incorporated in the analysis but could affect the functioning
of various state RPS policies. Some examples are below.

i lllinois Alternative Retail Electricity Sugps (ARES) were required in previous years to

satisfy at least halbf the lllinois RPS requirement using ACPs. Changes to the lllinois RPS
Ay t1GS Hnme SEAYAYFGSR GKAA NBIldZANBYSYid o
also use RECs from resourtssated anywhere in PIM or the Midcontinent

Independent System Operator (MISO). Historically, this has expanded the pool of

available resources and, through the ACP requirement, limited RPS demand in lllinois.
However, the compliance obligation is tramsited to Illinois utilities effective June

2019. Both provisions will increase the competition for raamveout Tier 1 RECs.

i North Carolina gives credit for energy efficiency measures and accepts RECs from any
U.S. registry. As a result, the North Camlinarket is oversupplied. RECs from
generators registered in PJMATS are not being used for compliance with the North
Carolina RPS because they are worth more in PJM states.

i Some states allow resources outside of PJM to be counted, and they are intdiytiona
excluded from the 2017 Inventory Database. For example, the District of Columbia
accepts Tier 1 credits from resources located in states adjacent to PJM, and Ohio allows
resources in the no#®JM portion of adjacent states.

i Banking of RECs for periodsome year or more is allowed in several states in PJM with

RPS policies. Because the amount of RECs banking is hard to project, the banking of RECs
was ignored in this analysis. Not incorporating banking may overstate the demand for

Tier 1 noncarveout RECs, SRECs, and Tier 2 RECs.

It should also be recognized that the market for RECs is highly complex due to similarities and
differences in the RPS eligibility requirements among states (e.g., eligible technologies and
locations), differences in ACPs, & F F SNBEy O0Sa Ay (GKS aaKSH T tAFSe
With changes in RPS requirements over time, and the potential shortfall of PJehnasout

Tier 1 resources to fully meet the RPS requirements of the PJM states with RPS policies, there

may beupward pressure on REC prices in Maryland and in other PJM states. Those higher REC

AG{ KStF tAFSe NBFSNRBR G2 GKS FY2dzyd 2F GAYS | w9/ 2NJ { w¢
Delaware the District of Columbia, Maryland and Pennsylvania all have a lifetime of three years for RECs and

SRECs, while New Jersey allows three years for RECs and five years for SRECs, and Ohio allows five years for both
RECs and SRECs.
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prices will induce additional renewable resource development, changes in REC sales among the
states based on differentials in REC prices, and increased imports of REBE¥Mnbased on

more favorable economics associated with higher REC prices. Market dynamics, therefore, can
be expected to resolve much, if not all, of the possible shortfalls incaoweout Tier 1

renewable resource availability over time.

Finally, several assumptions were made in preparing this report. Whether or not the
assumptions are realized will have a significant impact on the outcomes presented in this

analysis. Examples include the following:

A

It is assumed that states in PJM wilkmbange their existing RPS policies, and that

states in PJM without an RPS will remain that way. If a state strengthens or weakens its
RPS or a state previously without an RPS enacts one that will affect the results of this
report.

The growth rate of difrent RP&ligible technologies could be different from what is
projected in this report. For instance, after the expiration of the federal PTC,
incremental growth in onshore wind capacity could be higher than the projected

50 percent decline used in thigport, based on improved performance and economics
of wind power technology. Another example is solar. Note that the analysis of the
availability of solar generation for nezarveout Tier 1 requirements relies upon the
assumption that solar capacity witicrease 15 percent annually. If solar growth is lower
than 15 percent, there will be additional pressure on the market for-oarveout Tier

1 RECs. If solar growth is greater tharpg&Ecent, it will relieve pressure on the non
carveout Tier 1 market.

This report limits future offshore wind capacity to the two projects approved by the
Maryland PSC. However, substantially more offshore wind capacity could be developed.
New Jersey has a goal of 3,500 MW of offshore wind by 2030, for instance, and states
outside of PJM such as Massachusetts and New York have similarly ambitious offshore
wind initiatives underway? Further cost reductions in offshore wind could lead to
additional growth.

Several utilities have ambitious plans to add more solar capacity. For example, in
Virginia, Dominion Virginia Power predicts it will add 480 MW of solar capacity annually

26pbSs WSNBESek{mz2 MINRY avNIOS (12 o dp D2 ofsHoreNINObia, Rebridly 12 A Y R 0 @
2018, offshorewind.biz/2018/02/01/newjerseygovernorkickstartsraceto-3-5gw-of-offshorewind-by-2030/.
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over the next 10 years, while Appalachian Power believes it will add/v8®y 2030.

This capacity is not incorporated in the 2017 Inventory Database. Should these plans
come to fruition, either partially or fully, it will add to the available generation to meet
solar(if the solar capacity is in Marylandi) non-solar carveout Tier 1 rguirements in
PJIM.

A Higher load growth than assumed in this report will increase the demand for RPS
eligible generation within PIJM. Similarly, increases in RPS requirements in individual
states, whether in Maryland or elsewhere within PJM, will also inerel@snand for
RP&eligible generation within PIJM.

A This report examines only eligible resources and demand within PJM states. As noted,
renewable resources that are located outside of PJM and are -Géified are also
eligible to meet norcarveout Tier lrequirements in PIM. In 2016, 138rcent of non
carveout Tier 1 requirements in Maryland were met using outsidd>JM resources.
Depending on market conditions, a higher percentage of outefedl@JM resources could
conceivably be used to meet MarylaRiPS requirements.
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APPENDIX Bz Maryland RPS Work Group Members

Name

Ken Cappg Work Group Chairman

Michael Aimone
Misty Allen

Bruce Burcat
Janet Christensehewis
Gia Clark

Stuart Clark

Josh Cohen
Chris Ercoli
ColbyFergison
Bill Fields

John Finnerty
Andrew Gohn
Susan Gray
Anne Grealy
Chris Hoagland
Brian Hug

Sally Jameson
Andrew Johnston
Andrew Kays

Les Knapp
lvanLanier
Matthew LaRocque
Audrey Lyke
Kathy Magruder
David Murray
Cindy Osorto
Alex Pavlak

John Quinn
Lindsey Robinett Shaw
John Sherwell
Nicole Sitaraman
Abigail Sztein
Cyrus Tashakkori
Cassie Shirk
Emily Trawick
Harry Warren
Joy Weber

Last updatedDecember 72018

Organization

SMECO
The Roosevelt Group
BGE

Mid-Atlantic Wind Partnership

Kent Conservation and Preservation Alliance

OneEnergy Renewables
Town Creek Foundation

Business Network for Offshore Wind

Brookfield Renewable
Maryland Farm Bureau

al NBEfFyR hTFAOS

Standard Solar, LLC

American Wind Energy Association

Retired, PPRP
FirstEnergy

2T

Maryland Department of the Enviroment

Maryland Department of the Environment

t S2LX SQa

Delegate Retired,Maryland General Assembly

MarylandPSC*

Northeast Maryland Waste Disposal Authority

Maryland Association of Counties

PEPCO
PJM
Exelon

Maryland Clean Energy Center

MD, DC and VA SEIA

Maryland Energy Administration
Future of Energy Initiative

BGE

Montgomery County Dept. of Env. Protection

Retired, PPRP
Sunrun, Inc.

American Forest and Paper Association
Utility Scale Solar Energy Coalition of Maryland

MarylandDepartment of Agriculture

Sage Energy, Inc

Clean Grid Advisors, LLC

Deepwater Wind

*Now Counsel to the Maryland State Senate Finance Committee, Maryland Department of Legislative.Services
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Maryland DNR PPRP Staff

David Tancabel
Bob Sadzinski
Shawn Seaman
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APPENDIX (¥ Strengths, Weaknesses, Opportunities and
Threats Analyses

Given thatCh. 393equires consideration of a long list of policy options and
alternatives, and that this study is at a relatively early stage, PPRP believes that it is important
to provide highlevel overviews of thesoptions as well as{depth discussions of their merits.
PPRP has adapted a strategic planning technique known as a SWOT analysis. Traditionally,
SWOT analysis is used to identify internal and external factors that are important to selling a
product or a&hieving a social objective. The term SWOT is an acronym for the four parameters
that are typically considered:

~

i Srengths¢ the characteristics of a policy that give it an advantage over other
options;

i Weaknessesg the characteristics that put a policy atdisadvantage relative to
other options;

i Opportunitiesq external factors that could make a policy more successfthair
could be exploited; and

i Threatsg external factors that could make a policy less successful.

Brevity and simplicity are two of the primary reasons that SWOTSs are used. They provide
an intuitive, tableformat summary of the pros and cons of a given course of action. This high
level summary facilitates comparisons among options and provithesiafor further research
and discussion. PPRP has modified the traditional SWOT format by prestagimgths and
weaknessesables for specific policy options and alternatives. PPRP has prepared a separate,
overarching discussion opportunities and threatssince the same external factors are likely to
influence the success of aagtion taken by Maryland to promote renewable energy
deployment and/or the decarbonization of electricity generated for use by Marylanédtes.
the opportunities and threatsecion, the following options are addressed via this SWOT
framework:

i Not changing the Maryland RPS at all;

i Increasing the Maryland RPS to 50 percent by 2030;
i Removing black liquor as an eligible Tier 1 resource;
i Providingstate support for energy storage;

i Moving hydro from Tier 2 to Tier 1;

Gl



Increasing the Tier 1 solar caruat to 14.5 percent;

Requiring longerm contracts;

Lowering the ACP level for naarveout Tier 1 and solar resources;
Restricting geographic eligibilitg tvithin PIM; and

Instituting subsidies for nuclear power via zero emission creditsRoveer
Purchase Agreement (PRPA)



External Opportunities and Threats of Relevance to the Maryland RPS

As the Maryland General Assembly contemplates optionsHanging the Maryland
RPS, it is important to keep in mind that several extefaetors, over which Maryland has no
control, will likely influence the performance of the RPS and/or any related policies. This
document summarizes these factors, and theitgudial impact on five objectives that are
central to the RPS:

1. Promoting renewable energy development while keeping electricity affordable
for all ratepayers;

2. Lowering the cost of renewable energy generation;
Promoting instate economic development (jobspending);

Realizing environmental benefits (GHG reductions, public health); and

a >

Promoting fuel diversity.

Several specific external factors could potentially enhance or detract from the success of

al NBf I yRQa wt{® ¢Kdza> I kB8 palges.Batherihanis@iRntod 2 3 SG K S
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External Factors

i Technology Innovatiorg The costs of certain renewable energy technologies, such as win
and solar PV, have declined markedly in recent years, and costs may decline more rapid
than projected, lowering the cost of RPS compliance. Additionally, these technologies hal
also impoved their performance, such as higher capacity factors, which further reduces
the costs of RPS compliance. Finally, energy storage costs are also declining rapidly, an
combined solar/storage projects are starting to appear in other parts of the country.

i Natural Gas Prices Natural gas prices have been at historically low levels over the last fe
years. In response, reliance on natural gas for electricity generation has risen in Marylan
PJM and the nation as a whole. Between 2013 and 2016, for example, the percentage of
natural gas generation in Maryland rose 7 percent. This trend will likely continue due to tl
addition ofthree natural gas plants in thstatein 2017and 2018otaling 2,480 MW of
additional natural gas capacityWhile the RPS can help to hedge agaiisstg natural gas
costs, cossavings opportunitiemay be limitedf natural gas prices continue to fall.

23 Capacity figures drawmdm the following company websites: Competitive Power Venturps,com/our
projects/cpvst-charles/about/ Old Dominion Electric Cooperatia)ecembercom/generation
transmission/generatiofacilities/; and PSEG Keys Energy Centergdegfkeysenergycenter.com/

a i K N.


http://www.cpv.com/our-projects/cpv-st-charles/about/
http://www.cpv.com/our-projects/cpv-st-charles/about/
https://www.odec.com/generation-transmission/generation-facilities/
https://www.odec.com/generation-transmission/generation-facilities/
http://www.psegkeysenergycenter.com/
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i Electricity Demand; Growth in electricity demand has been very low or near zero, limiting
or effectively eliminating the increase in renewable energy capacity that may be required
under the Maryland RPS just via growth in demand. PJM forecasts that growth in electrig

demand will be very lov#* Should demand for electricity increase unexpectedly, more
renewable energy will be needed to meet the Maryland RPS.

i Customer Demand for RenewablesSome customers will voluntarily purchase renewable
energy generation or credits tmeet internal environmental or other public benefit goals.
Renewable energy generation from voluntary green power demand, as it is termed, has
nearly doubled since 20105 Although not as much of a driver as state RPS policies, which
account for roughly 5@ercent of new renewable energy capacity since 280@luntary
green power demand was responsible for nearly 25 percent of new installed wind capaci
in 2017%7

i RPS Requirements in NeighboriSgates ¢ Because the Tier 1 REC market operates across
statelines, policy changes in other states can impact RPS compliance costs in Maryland.
Over the past five years (20/2®18), four PJM states and the District of Columbia have

enacted changes to their RPS laws. New Jersey, Michigan, and D.C. increased their RP
NEIljdZANBYSyGao LttAy2Aa ONBIFGSR NBIjdzANBY
Clean Energy Standard, after prior legislation made it voluntary for two years. In the shor
term, such increases are likely to tighten the market for Tier 1 RE@sagdup prices.

T Import TariffscLy NBaLRyasS (2 / KAYylFQa &adzowaAiARAT I {
enacted a fouyear tariff on imported crystalline silicon solar panels in January 2018. Sold
panel prices rose in anticipation of thariff, only to fall to pretariff levels when China
later slashed its subsidies for solar, creating a global oversupply of solar panels. During t
period of cost uncertainty, many U.S. companies have hesitated to invest in solar. In
California, for exaple, PV installations declined in 2017 for the first time since 2009. Cost
uncertainty may continue to have a chilling effect on the PV industry, including in
Maryland.For example, Wood Mackenzie Power & Renewables, a market research firm,
has reduced itmational forecast for 2012022 solar installations by 8 percent compared
to its earlier forecast$® Additionally, steel and aluminum tariffs are projected to increase
the levelized cost of renewable energy by 3 to 5 peréént.

24PJM Load ForecaReportc January 2018PJM Resource Adequacy Planning Departnggmt.com/-
[mediallibrary/reports-notices/loadforecast/2018load-forecastreport.ashx?la=en87.

252016 Greere Verification RepoytCetter for Resource Solutions, May 2018eene.org/docs/2016%20Green
e%20Verification%20Report.pdf

26 Galen Barbosd,).S. Renewables Portfolio Standards 2017 Ansitzls ReportLawrence Berkeley National

Laboratory, July 201 &ta-publications.lbl.gov/sites/default/files/201-annualrps-summaryreport.pdf.

2T Ryan Wiser and Mark Bolinge2017 Wind Technologies Market RepatS. Department of Energy, August

2018, eta-publications.Ibl.gov/sites/defatffiles/2017 wind_technologies_market report.pdf

BWAY tdd T FyaKSNI FyR 52y [SST a¢KS NRAfSR a2t NJ LJ2gSNI
A Y R dzd s Miigales Timeduly 7, 2018atimes.com/business/Hi-solartariffs-20180707story.htmi#

2Wdzf A t @LISNE G ¢ NHzYLlQa {GSSts ! f dzYAydzyGedntddh™madia / NS G S
March 8, 2018greentechmedia.com/articles/read/stegluminumtariffs-renewableselonmusk#gs.89S9 30
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https://www.pjm.com/-/media/library/reports-notices/load-forecast/2018-load-forecast-report.ashx?la=en
https://www.pjm.com/-/media/library/reports-notices/load-forecast/2018-load-forecast-report.ashx?la=en
https://www.green-e.org/docs/2016%20Green-e%20Verification%20Report.pdf
https://www.green-e.org/docs/2016%20Green-e%20Verification%20Report.pdf
http://eta-publications.lbl.gov/sites/default/files/2017-annual-rps-summary-report.pdf
http://eta-publications.lbl.gov/sites/default/files/2017_wind_technologies_market_report.pdf
http://www.latimes.com/business/la-fi-solar-tariffs-20180707-story.html
https://www.greentechmedia.com/articles/read/steel-aluminum-tariffs-renewables-elon-musk#gs.89S9_3o

External Factor® O2 v (1 QR0

I Federal Tax Credits Two major federal incentives for renewable energy are coming to an
end. The federal PTC in 2019 (although projects meeting Internal Revenue Service [IRS]
criteria for beginning construction have several years tad@pleted) and the federal ITC
are being phased down/out. For example, the ITC currently provides a 30 percent federa
tax credit for residential and commercial solar investments. After 2021, the commercial I1
will drop to 10 percent and the residentiakedit will end (again, projects meeting IRS
criteria for commencing construction have until the end of 2023 to be placed in service).
When the ITC was extended in 2015, the SEIA predicted the move would cause an extra
22 GW of new solar capacity by 20¥4.ikewise, the American Wind Energy Association
credits the PTC with helping wind capacity more than quadruple since®2008.loss of
these federal tax credits could increase the cost of wind, solar and otheslitjikle
projects used to fulfill Marylatda wt { @&

i Transmission Capacity in MD/PJMThe hosting capacity of the transmission and
distribution system within Maryland and/or the rest of PJM may limit the additions of
distributed and utilityscale renewable energy projects, barring investment in new
transmission and distribution capacity.

i Federal Carbon Regulationin 2009, theEPA determined that emissions of carbon dioxide
(CQ)and other longlived GHGs that build up in the atmosphere endanger the health and
welfare of current and futurgenerations by causing climate change and ocean
acidification. The Obama Administration set limits for @@issions under Section 111(d)

of the Clean Air Act. While the Trump Administration has drastically scaled back these
regulations, it is possible th#he federal government will again expand regulation o CO
emissions, either by statute or by regulation.

i Siting Challengeg Developing generating plants can be challenging, as developers need
obtain state approval to site a project before commenatogstruction, which can be

costly and timentensive. Furthermorewhile public involvement is both valued and
required in the siting process, recent and growing public interest has increased the
complexity of siting generating plants. One proposed wawllity was blocked due to
concernsover potential interference with radar facilities at the Patuxent Naval Research
Center andthere are local concerns and issues that haxeerged with respect to a
proposed offshore wind project near Ocean City. Pulwincern has also been expressed
over the potential loss of farmland from proposed utHggale solar projects.

V{2t F N L¢/ dHOWHANEXiendioy of the ldvastment Tax CredidloR ! FFSOG GKS {2 | NJ
Solar Energy Industries Association,

seia.org/sites/default/files/ITC%20Impact%20Analysis¥%20Factsheet Sep2015.pdf
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https://www.awea.org/production-tax-credit
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market, known as the RPMjas not just and reasonable because it did not adequately
account for outof-market payments to certain preferred generation technologies. FERC
instituted a paper hearing for stakeholders to propose alternatives, but ultimately
determined that PJM shouldnhipose its MOPR, which would require capacity suppliers
receiving some sort of state subsidy arrangement to offer capacity at a price without
reflecting revenue earned from state policy arrangements. Imposing the MOPR would ve|
likely raise the capacity e these suppliers could offer, and PJM will likely not select then
in its annual RPM auction. Recognizing that customers may pay twice for capaity
through state programs such as the RPS and once through the PJM RERC proposed a
Fixed Resource Beirement Alternative that would permit generation that receives-out
of-market payments to opt out of the PJM RPM with a matching amount of foeERC,
however, largely left the detait® be filled in byPJM and stakeholders. What FERC will
accept for aevised PJM RPM is unclear at this time. It is possible, though, that resources
that participate as compliance options for state RPS policies may be considered in receiy
of out-of-market payments, and be subject to the MOPR, which could make these
resour@s uncompetitive for the PJM RPM. However, these resources could qualify for
Co9w/ Q&4 CAESR wS$a2 dzNXofa diffSdntdmopodaltiayFERC désigres NJ
2NJ | OOSLIia FNRY LISGAGA2Y S NFIoda diffekeyit PréposalK S
that FERC might design itself or accept from others, are unknown, it is difficult to project
the level of prices that a stateubsidized resource might receive. Not receiving revenues
from the PJM RPMr receiving less revenues could mean higher RPS cameplicosts if
RP&ligible generators are participating in the PJM RPM.

32 Order Rejecting Proposed Tariff Revisions, Granting in Part and Denying in Part Complaistjtatidg
Proceeding Under Section 206 of the Federal PowedB8tFERC 1 61,236, Federal Energy Regulatory
Commission, Jun29, 2018 ferc.gov/CalendarFiles/201806292349EL 1649-000.pdf



https://www.ferc.gov/CalendarFiles/20180629212349-EL16-49-000.pdf

SWOT Analysis of Not Changing the Maryland RPS

¢tKS alNRBflFYyR [S3Aatl ddz2NBE KIF&a YIRS ydzYSNERdza
enacting it in May 2004, including major changes in 2007, 2008, 2011, 2013 and 2017. These
changes included creation of the solar and offshore wind caris, percentagencreases in
the RPS requirement, adjustments to resource eligibility, alterations to the composition of the
Tier 1 and Tier 2 resource categories, and revisions to the geographic eligibility requirements,
among other changes. With each modification, taéave been trad®ffs in terms of the cost
2F wt{ O2YLIX AlIyOSs G4KS adrisSqQa lroAfAde G2 YSS
from the RPS. The Maryland RPS currently peaks at 25 percent in 2020. Legislation was
introduced in past sessions toisa the RPS requirement and to make other changes, such as
altering resource eligibility. Additional legislatitmchange the Maryland RRdI likely be
introduced in the 2019 session of the Maryland General Assembly. This SWOT considers the
expected outcomesf not changing the Maryland RPS; i.e., maintaining the status quo.

tKS 202S00A@YSa 2F al NBflyRQa wt{ AyOfdzRSY
market barriers; supporting a diverse portfolio of renewable energy resources within &naly!
reducing the costs of power from renewable resources; and capturing the benefits of emissions
reductions, fuel diversity, and other economic gains from higher deployment of renewable
energy?3 Although the average cost of nararveout RECs increasedisstantially between
2011 and 204, thosecosts have leveled and declined in recent years, especially since 2016.
SREC prices haaksodropped substantially and are approaching near parity with-narve
out Tier 1RECSsAs an indicationthe total cost d complying with theMarylandRPSncreased
over time, reaching $135.illion in 20163 beforedecliringin 2017 to $72 million due to
declining REC and SREC prges.

In addition to REC purchases, Maryland has expandedstata portfolio of non
hydropower renewable resources. According to EIA, net generation frordhydnopower,
utility-scale renewable energy resources increased by 142 percent from 2010 to 2017, and now
comprises over 3.5 percent of net generation in Maryldh@ihe fastest growing istate
resource is solar PV, primarily due to the solar canwve According to PINEATS, Maryland has
975 MW of solar as of the end of 2017, making it th& E&ding state in terms of installed
solar capacity! Installed solar capacity was near zero when the Maryland RPS was enacted in

33 Annotated Code of Maryland, Public Utilities Article (PUA)7817

34Renewable Energy Portfolio Standard Report with Data for Calendar Yeamn2&and Public Service

Commission, January 201@sc.state.md.us/wgcontent/uploads/CY 1RPSAnnuatReportl.pdf.

35 Renewable Energy Portfolio Standard Report with Data for Calendar Yeam2&d/fand Public Service

Commission, November 201&sc.state.md.us/wgontent/uploads/FINAIRenewableEnergyPortfolio-Standard
Reportwith-data-for-C¥2017.pdf

g9t SOUGNAOAGE 5FdGF . NRPgaSNEe | ®{d 9ySNHE LYF2N¥IGA2Y ||
eia.gov/electricity/data/browser/#/topic/0?agg=2,0,1&fuel=96&ge0=00000008&sec=008&freq=A&start=2001&en
d=2017&ctype=map&ltype=pin&rtype=s&pin=&rse=0&maptype=1
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https://www.psc.state.md.us/wp-content/uploads/CY16-RPS-Annual-Report-1.pdf
https://www.psc.state.md.us/wp-content/uploads/FINAL-Renewable-Energy-Portfolio-Standard-Report-with-data-for-CY-2017.pdf
https://www.psc.state.md.us/wp-content/uploads/FINAL-Renewable-Energy-Portfolio-Standard-Report-with-data-for-CY-2017.pdf
https://www.eia.gov/electricity/data/browser/#/topic/0?agg=2,0,1&fuel=g6&geo=00000008&sec=008&freq=A&start=2001&end=2017&ctype=map&ltype=pin&rtype=s&pin=&rse=0&maptype=1
https://www.eia.gov/electricity/data/browser/#/topic/0?agg=2,0,1&fuel=g6&geo=00000008&sec=008&freq=A&start=2001&end=2017&ctype=map&ltype=pin&rtype=s&pin=&rse=0&maptype=1
https://www.seia.org/states-map

2004. Today, SEIA estimates that Maryland employs 5,324 persons inedatad jobs?® The

Maryland RPS also contributed toet continued operation of somef the existing renewable

capacity in Maryland and PJM. Based on &S, approximately 60.6 percent of the
NBySgloftS OFLI OAGe dzaSR (G2 YSSUO al NBftlFYRQ& Hn
requirements came from resourcesvEoped before 2004Despite the gains of some-gtate
resourcesabout 75percent of RECs used for complying with the MarylandiRP&17came

from outside of Maryland; i.e., from nearyland renewable resource$

According to the forthcoming017 Invetory Report Maryland is currently meeting its
wt { NBdZANBYSyida yR gAft tA1Ste YSSOi GKS wup
however, does not exist in a vacuum. Fulfillment of current or future RPS goals depends on an
array of factors, includg: Maryland, federal andther state policies; changes in total Maryland
power consumption; economic and technical improvements in renewable energy technologies;
and broader energy market supply and demand considerations.

Proponents of changingthe RBY LK 8 AT S 2 LI NIidzyAdGASa (2 SE
burgeoning renewable industry and supplant A@mewable resources with more
environmentally friendly renewable alternatives. Opponents of changing the RPS point to
ratepayer impacts, the uncertainties inheretiot policy changes, the potential to utilize
alternative policiego the RPS to support renewables, effects on the grid of more variable
renewable energy generation and opposition to giving renewable energy technologies further
policy support and/or finanai incentives.

This analysis briefly summarizes the strengths and weaknesses of maintaining the status
guo RPS. Important considerations include: cost, environmental impact, economic multipliers
and risk tolerance.

Baal NBEf YR {2fFNEE¢ {2f I Niiaby/SateBaarpbligydrglandédlada ' 442 OAF GA 2y
39 Renewable Energy Portfolio Standard Report with Data for Calendar Yeah2d/fand Public Service

Commission, November 2018sc.state.md.us/wgcontent/uploads/FINAIRenewableEnergyPortfolio-Standard
Reportwith-data-for-C¥2017.pdf



https://www.seia.org/state-solar-policy/maryland-solar
https://www.psc.state.md.us/wp-content/uploads/FINAL-Renewable-Energy-Portfolio-Standard-Report-with-data-for-CY-2017.pdf
https://www.psc.state.md.us/wp-content/uploads/FINAL-Renewable-Energy-Portfolio-Standard-Report-with-data-for-CY-2017.pdf

Strengths

Market certainty ¢ Maintaining the current
Maryland RPS will avoid any disruption to
REC markets. The status quo also has low
shortterm transaction costs as compared {
changing the RPS, which may require
adjustments by market participants.

Other states can bear costswithout
diminishingsome Marylandbenefits ¢
Sustaining current RPS policies allows oth
states to pursue policies in support of
renewables and bear the associated costs
Since Maryland participates in PJM,
renewable development in other PIM state
O2dzZ R KSf LI NBRdzOS a
reduce cossstate emissions anihcrease
the amount of renewable energy generatio
in all PJM states.

Reduces RE@ices¢ Maintaining current
wt { NBIdANBYSyia oA
demand for RECs and, if the supply of
renewable energy capacity grows, put
downward pressure on REC prices.
Meets RP$oals¢ Maryland is currently
expected to meet its RPS goals and is mot
likely to do so without policy changes that
increase the stringency of trateQ a wt
requirement.

Minimizesadditional ratepayer impacts;
Maintaining the Maryland RPS at its currer|
level will reduce ratepayer impacts
compared to significantly incresg
al NBEf I YyRQa wt {

Weaknesses

Slows orstops renewable energy
development in Marylandg AsMaryland
reaches compliance with current
requirements of its RPS, themeaybe less
interestfrom renewable energy developers
to build new renewable energy projects.
Loss obusiness to othestates ¢ Future
renewable energy investment may flow to
other states with more aggressive targets
and fastergrowing markets.




SWOT Analysis @50 Percent RPS

Over the past few years, several stateglthe District of Columbia have opted to
increase their RPS requirement to 50 percertewable energy or higher. In 2015, Hawaii
raised its RPS to 1@@rcent by 2045. In 2016, D.C. and Oregon raised their RPS requirements
to 50 percent by 2032 and 2040, respectively. In 2018, New Jersey raised its RPS to 50 percent
by 2030. Lastly, Calima raised its RPS to 60 percent by 2030, with an additional goal of
100percent carboAree energy (including large hydropower) by 2045.

5dzZNAYy 3 GKAA GAYS LISNA2RI &aSOSNIf STF2NIaA K
2017, the Generahssembly increased the RPS from 20 percent by 2022 to 25 percent by 2020.
In 2018, HB 1453 would have raised the Maryland RPS requirement to 50 percent by 2030 with
a 14.5 percent solar carvaut, while HBB38 would have raised the RPS to 100 percent (3520
Neither bill passed, but discussions of legislation to reqais®percent RPS or greater
continue in Maryland.

Statistics in the table on the following page are based on the results of the Very High
al NBf I yR wt{ { OSyYyIl N 2 (2016 Thede statifiés provild dompdiSansS y i |
to the LTER Reference Case, which reflects Maryland and federal law as of December 2016.

The[ ¢ 9 Mefy #igh Maryland RPS Scenario had the following assumptions:

i 50 percent RPS by 2035, including a 5 percent salwveout; no changes to RPS
policies in other states (New Jersey increasing its RPS to 50 percent in 2018 was
not modeled.)

i RPS is fulfilled with actual generation, not ACPs.

i New wind capacitys used to fulfill all new (nosolar) RPS requirements; $hi
new capacity is built in a PJM zone that contains Maryland ®INMPJMid-E
or PIMAPS).

i [2FR AINRBGGK Ay al NEBflIyR F2ff2¢6a GKS GNB
10-Year Plan (2018023), released in August 2014, and thereafter is assumed to
havea0.70 percent compound annual growth rate from 262335.

i Load growth in the remaining PJM states is based on applying regional growth
NI G§Sa FTNRY (GKS Y2ai AmBaERefgyOBlddR G A2y 2F
OWSTFSNBYOS /1asS FT2NBOFado G2 GKS Y2aildmnN.
data?®

40| ongTerm Electricity Report for Marylanilaryland Department of Natural Resrces Power Plant Research
Program, 2016dnr.maryland.gov/pprp/Documents/L THRecember2016.pdf Chapter 7.
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This analysis briefly summarizes the strengths and weaknesses of increasing the
Maryland RPS to 50 percent. Important considerations include cost, environmental impact,
economic impact and land use.
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Strengths

i Expandingclean energyc A higher RPS
helps increase renewable energy capacit
while reducing fossil fuel capacity. For
example, the LTER Very High Maryland F
Scenario modeling resulted in: 1,100 MW
of additional instate solar PV; 6,700 MW ¢
additional wind in PJM; and one GW less
Y6 Gdz2NF £ 3+ a OF LI B i
region, whichencompasses parts of
Delaware, Maryland and New Jersey, all |
2035. Lowering the carbon intensity of
al NBf I yRQa SO2yz2Ye
risks associated with climate change (e.g
extreme weather, sea level rise, lower crc
yields etc).

1 Diversifyid a | NEpbweyparfiodio ¢
A higher RPS reduces the exposure
Marylanders face to coal and gas price
volatility, though it limits cost reduction
potential if natural gas prices fall further.

i Increasing irstate energy productiong
Expanding the RPS gattially increases in
state renewable energy generation. The
LTER Very High Maryland RPS Scenario
resulted in 6 percent more renewable
energy generated in Maryland and a
26,000GWh decrease in net electricity
imports by 2035.

i Solarjobs and other economibenefitsq
The solar carveut has helped establish a
sizable irstate industry. As of 2017, the
solar industry employs 5,300 Marylanders
Forthcoming inpubutput modeling under
this project will help to estimatéhe direct
and indirect impacts of increéng the RPS
and the solar carveut.

i Local andstate government tax revenue,
The jobs and economic activity created by
all segments of the renewable energy
industry, including distributed and utility
scale renewable generation, add to local
and state tax revenues.

Weaknesses

Most REC8kely to come from outside
Maryland ¢ Other than the solar carveut,
85 percent of Tier 1 RECs have historically
come from out of state, which has some
guestioning the local benefits of expanding
the RPS. Absent statutory changes, this tre
is likely to continue.

Additional costscg Increasng the RPS would
come at an additional cost, as more RECs
and SRECs would have to be procured to
meet the higher RPS requirements.

Little impact on instate emissiong; In the
LTER Very High Maryland RPS Scenario,
raising the RPS had limited impact on
Maryland emissions, and associated
environmental and public health impacts,
because irstate coal and natural gas plantg
continue to generate for the PJMlide
market.

Landuseconcernsg Localities govern many;
land-use decisions in Maryland. If localities
determine that renewables are not
compatible with agricultural land use, the
level of renewable deployments in Marylan
may be limitedThe 2016 LTER estimated
that22LISNOSy i 2F (GKS ¢
agriculture farmland would be required to
meet a 5 pecent solar carveut, if all of the
PV needed were located on such lamtlis is
a highend estimate, given that it ignores
over 975 MW of current PV capacity, future
rooftop solar installations and other
potential sites, such as landfilsHowever,
land impacts would certainly be higher with
a 14.5 percent carveut.
Increasingrenewables could raise reliability]
concernsg A PIMcommissioned study
indicated that the wholesale energy marke
can accept 30 percent renewable
penetration withou any reliability issue®
However, concerns remain about
maintaining reliability at the distribution
level as renewable energy penetration rise
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{GNBy3IidKa 002y
7 Possiblenvestments in rural and
environmental justice communities,
New renewable energy projects under a
50 percent RPS: (1) could be developed
through collaboration with local
governments andarmers to diversify rura
income streamsand (2) promote jobs anc
career pipelines in underserved
communities, while reducing the impacts
of carbon, air and water pollution.

28r1y58as5a 0602y

i There are otherapproaches to increasing
renewables¢ While RPS laws have the
advantage of being easy to understand,

other policy mechanisms may be just as or
more effective in increasing development @

renewable energy (e.g., auctions, letggm
contracts, feedn-tariffs, etc.)

41 ongTerm Electricity Report for Marylanllaryland Department of Natural Resources Power Plant Research
Program, 2016dnr.maryland.gov/pprp/Documents/L THRecember2016.pdf 1045 to 1048.

2awSySel of S dza SENIWANIRY S § Gt Wa Ly did.bdd2omnhieesand? y =

groups/subcommittees/irs/pris.aspx

al NOK
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SWOTAnalysis of Removing Black Liguor as an Eligible Resource

Black liquor is an industrial byproduct derived from the process of converting wood into
paper pulp. One prominent use for this byproduct is as an electricity source; burning black
liquor in recovey boilers produces steam that can be used to generate electricity. This process
also allows paper manufacturers to recover other chemical byproducts for reuse.

fl1 01 tAld2NI A& OflaaAFASR & daoA2Ylaaé dzy
from burning black liquor qualifies for Tier 1 RECEhis is a source of controversy. Proponents
of maintaining black liquor as an eligible Tier 1 resource argue that burning black liquor to
produce energy is an efficient process since it recycles a byproduct of the paper mill process.
Proponents also notthat the paper mills replenish the fuel stock by replanting trees.
Opponents of the eligibility of black liquor argue that black liquor is not clean eresglyemits
as much Cgas a coal plant. Opponents also argue that a significant amount of thie ljaor
credits are subsidizing outf-state paper mills.

Historically, black liquor RECs were used to satisfy a significant portion of the Maryland
RPS requirements. In 2008, black liquor RECs satisfied approximately 38 percent of the
Maryland RP$' This share has declined in recent yedrs2017, black liquoiRECsatisfied
approximately 2 percent of the Maryland RPS Tier 1 requirements. All but one ofthe
facilities that provided black liquor RECs in 2@fe from out of state. Moreover, over
90 percent of the black liquor RECs used for complying with the Maryland RPS come from out of
state

Legislationhas beerintroduced in the Maryland General Assembly in recent years to
remove black liquor from the list of eligible resources, iblias not keenenacted. This analysis
briefly summarizes the strengths and weaknesses of removing black liquor from the list of
eligible resources under the Maryland RPS. Important considerations include: impact on
Maryland RPS compliance, available alternativesachpn Tier 1 REC prices, subsidies,
economic considerations and the location and availability of&igble resources.

43 As stated in Code of Maryland&®01, one applicable fuél 2 dzZNOS dzy RSNJ 6 KS wt { Aa a6AUL ¢
segregated from inorganic waste material and is derived from sources including: 1. Except for old growth timber,

any of the following forestelated resources: A. mill residue, except sawdust and woo@shg 3 & ® ¢

44 Renewable Energy Portfolio Standard Report of 2010 with Data for Compliance Yeaviag08nd Public

Service Commission, February 20d€k.state.nd.us/wp-content/uploads/MDRP&010-AnnuatReport.pdf 9.

4 Renewable Energy Portfolio Standard Report with Data for Calendar Yealh2d/fand Public Service

Commission, November 201j8sc.state.md.us/wgcontent/uploads/FINAIRenewableEnergyPortfolio-Standard
Reportwith-data-for-C¥2017.pdf
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Strengths

Providesopportunities for otherresources
for the Maryland RP&Eliminating a
resource that satisfies a significant portion
of the RPS will essentially increase the
Maryland RPS without increasing the
percentage. This occurs because other
eligible resources will be used to fill the vo
Favorsd Of SI Yy SNE né&@dyy S o |
technologiesg Eliminating black liquor coul
result in the Maryland RPS favoring ron
combustion technologies, such as solar an
wind, to meet demand.

Makes he Maryland RP&ore compatible
with other state RPS policiesr PIMG
Pennsylvania anilaryland arecurrentlythe
only states along with the District of
Columbiajn PJM that certify black liquor.
Pennsylvania limits eligible black liquor
facilities to those located within
Pennsylvania. As of the 2017 compliance
year, black liquor in the iBtrict of Columbia
was reclassified from a Tier 1 facility to a
Tier 2 facility. Tier 2 is eliminated in D.C. a
of the end of 2019.

Reducesubsidies for resources that emit
air pollution ¢ Black liquor contributes
towards sulfur dioxide, arsenic a@HG
emissions.

No longterm impacton REQricesg Prices
may increase slightly in the near term as
markets adjust, but will eventually fall and
stabilize as other qualified resources eithe
increase over time or are imported from
other states to meet RPS requirements.
Avoidssubsidizing outof-state paper mill
plants ¢ More than 90 percent of black
liquor RECs used for complying with the
Maryland RPS in 2016 came from out of
state. Maintaining black liquor as an eligibl
technology essentially subsidizes paper m
in other states that compete with theuke
Mill paper facility in Maryland.

1 Potential in-state job losseg; The Luke Mill

Weaknesses

paper facility, located in Western Maryland
would no longer receive RECs for black
liquor and, as a result, may neededgher
close or lay off some of its 700 employéés
That, in turn, could affect jobs indirectly,
such as suppliers oetail stores where
employees of Luke Mill frequent. For every
paper industry job, a paper mill generates
3.25 jobs in the local community and for
supplier industries’

Negativeeconomic impact on a local
community ¢ The Luke Mill paper facility
contributes over $200 million in economic
benefits to Western Marylanéf

Elimination of acarborrneutral sourceg
Biomass is considered by some to be a
carbonneutral resource, as it captures the
energy value of the GG@hat would be
released into the atmosphere amway from
natural decomposition and avoids addition
methane production from landfilling.
Methane is 25 times more potent than €0
as aGHG.

Increased REfrices for the near terny,

The increase in demand for other Tier 1 R
will likely drive up REC prices slightly in th
near term.

Majority of RPSsupply coming from outsidg
Maryland ¢ It is possible that the increase i
the supply of other eligible resources will
come from out @ state, which will limit local
benefits in Maryland.
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SWOT Analysis of Providing State Support for Energy Storage

{eadGsSYy TtSEAoAfAGE KIa 06SSy RSTAYSR Fa GKS
predictable and unpredictable imbalances betwesmpply and demané® Higher amounts of
wind and solar drive a need for additional system flexibility. As the penetration of these
variable resources grows in a region, their impact on the grid becomes more noticeable,
sometimescausing overall generation tamp up and down more steeply on secetwdsecond,
daily and seasonal time scales. Wind and solar jointly represented just 2.8 percent of
generation in PIJM in 20F? andabout 2.5 percenin Maryland in 20Z.5! This low penetration,
O2Y06AYySR ¢ gefdétprintVgag@ests that widd and solar do not present a major
challenge to system flexibility, and are unlikely to do so in the near future.

Numerous resources can enhance system flexibility, includingdéaponding gas
plants; power electronics thatgulate wind and solar output; smadevices that adjust their
consumption in response to programming or price signals; and energy storage devices such as
flywheels, water heaters and batteriésIn recognition of the importance of maintaining
system flibility, Ch. 3930+ f £ & F2NJ I RA&AOdzaaAz2y 2y aK2g SySNH
resources should continue to be addressed in support of renewable energy and state energy
L2 f AQddé¢ {LISOAFTAOIEE&X | . wmnwmn [|odrhagddvthraaghS G K S NJ
procurement, production or installation incentives; whether it would be advisable to provide
SYSNH& aiG2N)r3IS RSOAOSa G2 Ay ONXSlIsienawdBe RA & G NA
energy generation; and what the costs and benefitgmergy storage deployment in the state
would be under future goal scenariés.

This SWOT focuses on energy storage, which has the potential to provide a range of
services that may help increase the affordability, reliability and sustainability of eigcin

VaeKS [dzp83f AW OSTE G+SNE2 /[ 2 NLIR WeFsdcd ./ lps/Hcn@eot/S0L624161 5 H A M T :
a618462db7d556b694073ae2/Luke+Mill+Fact+Sheet+April+2018.pdf?MQIPERES&CVID=mar1XO6

YWSNNE {OKgINIT =S . A2YF&aa wSaARdzd fa {K2dZ R /2y GAydzsS . S
American Forest & Paper Association, March 2, 28fsdpa.org/media/blog/bloga/2016/03/02/biomass
residualsshouldcontinuebeingrecognizedin-renewableportfolio-standards

BE{F PAY3I hdzNJ t | LISNJ ¢2¢6ya hyS . Giaf S udwiorg/hewsmedisS > ¢ | yAGSR
center/articles/2016/savingpur-papertowns-one-battle-at-a-time.

YONARO DAY2YS GCtSEAOAfAGET b2 wSaif ASpESEchMadial KS YSeé |
October 31, 201 7greentechmedia.com/articles/read/flexibilitis-the-key-to-wholesaleelectricity-market

reform#gs.hhjlo5E

50pJM State of the Market Repar2017, Monitoring Analytics,

monitoringanalytics.com/reports/PJMtate of the Market/2017/2017sompjm-sec3.pdf Section 3, Energy

Market.

51 Electric Power Annual 2013.S Energy Information Administten, October 2018 (revised December 2018),
eia.gov/electricity/annual/pdf/epa.pdfcalculated from Tables 3.7, 3.18 and 3.21.

gNAO DAYZ2YyS GCf SEAOAT AGSESHEIESI Ivi SEONGINI OBERECaMEN] (SIS WSSF&2 Ni
October 31, 201 7greentechmedia.com/articles/read/flexibilitis-the-key-to-wholesaleelectricity-market

reform#gs.hhjlo5E

Bl 2dzAa%$t mnmnIé al NBf | yiRgalBgSnArgiant.dov/205 BRSovsinb/BbIA14E il M =
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https://www.usw.org/news/media-center/articles/2016/saving-our-paper-towns-one-battle-at-a-time
https://www.greentechmedia.com/articles/read/flexibility-is-the-key-to-wholesale-electricity-market-reform#gs.hhjlo5E
https://www.greentechmedia.com/articles/read/flexibility-is-the-key-to-wholesale-electricity-market-reform#gs.hhjlo5E
http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2017/2017-som-pjm-sec3.pdf
http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2017/2017-som-pjm-sec3.pdf
http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2017/2017-som-pjm-sec3.pdf
https://www.eia.gov/electricity/annual/pdf/epa.pdf
https://www.greentechmedia.com/articles/read/flexibility-is-the-key-to-wholesale-electricity-market-reform#gs.hhjlo5E
https://www.greentechmedia.com/articles/read/flexibility-is-the-key-to-wholesale-electricity-market-reform#gs.hhjlo5E
http://mgaleg.maryland.gov/2017RS/bills/hb/hb1414E.pdf

Maryland. The list below summarizes several important applications for energy storage. Note
that aggregation software can be used to coordinate beftmelmeter (BTM) storage

resources, so that they can provide bulk energy and/or distribution aystervices. Also note
that energy storage devices must often provide multiple services, staggered over time, to be
costeffective.

Bulk Energy Services

i Regulation ServicesFastresponding resources can offset shdxration (i.e., a

few seconds to &w minutes) fluctuations in net load (i.e., electricity demand
after subtracting wind and solar production). PJM solicits these services through
its ancillary services markets.

i Renewables FirmingAlternatively, a merchant developer can use storage to
make wind/solar generation more consistent and more economically attractive.

i PeakShaving9 Yy SNH& &G2NI}3S OFry KSfLI G2 aFtldd
which lowers the average cost of electricity.

i Peaker Replacement / Time Shkifn theory, storage codlbe charged by a

renewable resource during offeak hours, and dispatched during-peak hours,
thus supplanting natural gas plants.

i BlackStart[ A1S ' OGNIRAGA2YIf 3ISYSHIBRMNE ad2N
resource to restore the grid following power outages.

Distribution System Services

i Infrastructure Deferraf, Strategically placed storage can decrease or defer the
need to invest in traditnal distribution system upgrades (e.g., those needed to
maintain system reliability). Often, storage investments can be closely scaled to a
current need, whereas traditional upgrades must be larger.

i Hosting Capacity Storage can be placed on distributibnes with high€.g,

30 percent of peak demand) PV penetration to address peguality problems

GKFdG YFre FNR&aSe® C2NJ SEI YLX ST &aG2N¥ 3S Ol
PV, which would otherwise stress equipment designed for aveae flow of

electricity >* Alternatively, celocating storage with BTM PV can avoid backflows.

Customer Services

i Bill Management and Backup PowgCustomers can use demand management
strategies, including storage, to shave their individual peak demand and any
associatedill charges. Storage can also provide backup power for individual
customers or communities when grid power is unavailable. When paired with

“awSySglofS LyGgSaNI GAzy . Syéadydiotagesorg@nérismomge/edeing NI 3 S |
storagebenefits/benefitcategories/renewablentegrationbenefits

ax
ax
N
o~
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renewable energy, storage may be able to keep critical circuits (typically
10to 20 percent of total building loadrunning indefinitely>

In recent years, dramatic reductions in the cost of batteries and improvements in
aggregation software have begun to open new applications for energy stdragse2018
report on energy storagan Maryland PPRRentified 12 key barriers to storage, some at the
PJM leve?® and some at the state level. The latter barriers include: system and financing costs;
O2yOSNY 20SN) 6KSGKSNJ all NBf I yRQa NB3IdzZ I GSR RAA
participate in PJM mr&ets; rate designs that mask the reahe cost of energy; questions
about the level of utility review needed for BTM storage; limited mechanisms for paying
storage owners t@voiddistribution system costs; a lack of protocols for dispatching BTM
storageto provide services to the grid; and opaque distribution system planning processes.
These barriers have led some stakeholders to call for subsidies for energy storage or set a target
for energy storage.

Proponents of statdevel subsidies and related sogrts for energy storage cite the
longterm environmental and economic benefits of helping to expand the market for storage
and increase istate understanding of how to best utilize it. Opponents cite the risk of
increasing emissions in the short term ah@ costs imposed by subsidies. TMEAlaunched a
first-in-the-nation pilot program in ¥2019 to try to address some of these questions.

This analysis briefly summarizes the strengths and weaknesses of addinrtpséte
subsidies, either by including storage in the RPS, creating a standalone storage target or
developing storage incentives. Important considerations include:

i Policy designadding energy storage as a separate tier or canveor adding
energy storage power as an eligible technology to the Maryland RPS);

i Defining ratepayer protections and/or cost caps;

i Potential impacts on competitive electric power markets;

z 7

i Possible changes tothe PRPMO t Wa Q& OF LI OAG& YIFNJ Sdo Gl
support or subsidies to renewables or other specific technologies;

55Energy Storage Roadmap forS ¢ | 2 NJ Q &, Néwt Y8rid Battigky @nd ENeFgyRStorage Consortium, January
2016, 35.

561n February 2018, the FERC took steps to give storage greater access to wholesale markets. FERC Order No. 841
compels PJM and other regional transmission orgdiuiza and independent system operators to revise their

market rules to facilitate the participation of energy storage resources in their energy, ancillary service and

capacity markets.

5T Energy Storage in Maryland: Policy and regulatory options for progetiergy storage and its benefits

Maryland Department of Natural Resources, Power Plant Research Program, 2018,
dnr.maryland.gov/pprp/Documents/Energitorageln-Maryland.pdf.
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Impact on the Maryland RPS overall if energy storage is added as an eligible
technology; and

Ensuring flexibity in case market conditions change.
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Strengths |

Inclusion in the RPS, with or without a Storage Canie

7 Emissiong; Focuses on storage charged by
renewable energy, which eliminates the risg
of storage increasing Ghoth because
some energy is always lost during
charging/discharging and because chargin
d02N) 3S R dzNRIops hotirsvaap
increasereliance on coal at the expense of
natural gas.

Standalone Storage Target

7 Flexibility ¢ Provides more flexibility for
applications and performance tracking (e.g
storage capacity or usage in key time
periods). Can still be designed to require
storage charged by renewable energy, if
desired.

Storage

7 Flexibility ¢ Provides maximum flexibility.
Incentives could be tied to performance of
desired activity (e.g., time shifty to the use
of a renewable resource for charging.

All Forms of Support

i Jobs /economic development Could be
designed to promote kstate storage

deployments, with associated jobs in stora

project development and deployment.

1 Potential avoided costs; As with EmMPOWE
Maryland projects, it may be possible to
identify and support multuse storage

projects whose cost is less than the systen

wide cost savings they would otherwise
realize.

Incentives

Weaknesses

1 Inflexibility ¢ The RPS may not be a suitab
policy for storage because of its focus on
MWh of generation. Unlike renewable
resources, the value of storage lies not in
simply providing energy to the grid, bin
strategically meeting grid needs at certain
times and locations.

7 Emissiong; Using storage systems charged
by nonrenewable energy resources may
increase GHG emissions, for both the
reasons stated earlierinherent losses
during charging/discharging and reliance o
leastO2 a4 NB&az2dz2NODSa Ay

1 Costs toratepayersc The costs of procuring
storagewould be an additional cost for
ratepayers.

7 Resultsg Cannot guarantee specific levels
storage deployment or usage.

i Unclearneed¢ Given that wind and solar
provide a relatively lovpercentage of total
generationin Maryland and irPJM, it is
unclear whether storage benefits the grid
would outweigh their costs in the near tern
Costbenefit modeling would provide insigh

i Safetyconcernsg Battery fires are a
concern. New York City has just released
guidelines for the outdoor deployment of
batteries and plans to release indoor
guidelines by the end ¢f01858

i Decommissioningoncernsg Standards for
battery decommissioning have yet to
become wellestablished.
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SWOT Analysis of Switching Hydropower from a Tier 2 Resource
Toa Tier 1 Resource

Hydroelectric power (hydro) has a long history in Maryland as a source of renewable
energy generationAccording to Elfas of 2017 hydro plants in Maryland produced 1,958/h
2NJ poy LISNOSyYy G 27F HAoBg wathiwasted@rergyaSdipultBySterS N> G A 2 y @
hydro (excluding pumped storage) was classified as a Tier 2 resource when the RPS was enacted
in 2004, while hydro projects less than 30 MW were considered a Tier 1 resource7| &1
2 RECs accounted for approximately 16 percent ofdted retired RECs for Maryland RPS
compliance®® Approximately66 percent of these RECs came from-ofistate hydro
generation, with themajority from North Caroling*

By 2013, the Maryland General Assembly had reclassified wasteergy and poultry
litter as Tier 1 resources, leaving hydro as the lone Tier 2 resource. The Tier 2 classification
expiresat the end of 2018. Given the impending phame of the Tier 2 resource requirement,
some have suggested reclassifying hydegardless oMW of capacityas a Tier 1 resource in
order to continue supporting hydro resources.

Several states PIJMallow hydroas an eligible technology for RPS policadiseit with
varying eligibility requirements. Like Maryland, New Jersegwables are divideohto Class 1
and Class 2, with Class 1 including hydro resources less than 3 MW in capacity and Class 2
containing hydro resources between 3 MW to less than 30 MW in capacity. Pennsylvania, on
the other hand, classifies hydro resources as Tier 1 if kessadr equal to 2MW in capacity,
and as Tier 2 if greater than 21 MW including pumped storage. Virginia, which supplied
6.2LISNDOSy G 2F al NBEflFryRQAa ¢ASNIH w9/ a AY HAMCI K
on capacity for hydro resources.

Changindghe qualifying status of hydro to Tier 1 would give access to highieed Tier
1 RECs. Tier 2 REC prices, on aveaagagarly 88 percent less than Tier 1 REICes in
Maryland as of August 20F8Low electric wholesale prices have also put increasedsure
on generation resources, including hydro. In the face of these market conditions, some hydro
companies argue that the reclassification of hydro as a Tier 1 resource is necessary to avoid
shutting down hydro projects.

In addition to supporting hgro resources in the face afless favorable wholesale
marketenvironment access to Tier 1 RECs would also support ongoing operations

Bal Nl /KSRAIFI1Z a.22Y Ay 3FAFyd ol aGSNEAgeleKTiniphlay 18/ 2 i K S NJ NJ
2018, latimes.com/business/li-battery-fire-20180518story.html#

969t SOUGNROAGE 5FGF . NPoaSNEE eagdvidecBiofyddntBiirontey T2 NYF GA 2y ||
50 Renewable Energy Portfolio Standard Report with Dat&#&bendar Year 201 R®aryland Public Service

Commission, November 201@sc.state.md.us/wgcontent/uploads/FINAIRenewdle-EnergyPortfolio-Standard
Reportwith-data-for-C¥2017.pdf

61 1bid.

62 Marex SpectrometerSpectrometer U.S. Environmentaligust 25, 2018.
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maintenance and relicensing costs wheistime to renew a hydro license with the FERC. As a
result, hydro plantsnaybe required to performsignificantupgradesn order to berelicen®d,
such aghe addition offish laddersHydro plants may also be required to change how they
operatein orderto manage, for examplesediment levels or the amount of dissolved oxygen in
the water.

Supporters of moving hydropower to Tier 1 point to potential environmental and
economic benefits from sustaining an existing renewable resource. Opponents argue that the
reclassification of ydro as a Tier 1 resource would allow hydro generation to undercut other
resources in Tier 1 REC markets, reducing the support that could be provided to the
development of new renewable energy projects. Opponents also question the need for existing
hydro projects for financial support and contend that allowing eligibility for Tier 1 would be a
financial windfall for hydro companieshis analysis briefly summarizes the strengths and
weaknesses of altering the qualification status of conventional hydiportant considerations
include: environmental and economic impacts, REC prices and the prospects for other
renewable energy technologies.
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Strengths

Increases the supply of Marylant@ier 1
resources to meet RPS requiremergs
Making hydro an eligible Tier 1 resource
helps avoid or shrink a possible supply gaj
between the Tier 1 requirement and
available Tier 1 resources that is projected
over parts of the next decade, according tc
the forthcoming 2017 InventoriReport
Maintains an existing renewable energy
technologyc Supports a renewable energy
resource that already exists and ensures t
Maryland continues its progress towards
meetingstate environmental goals.
Supports baseload, flexible renewable
resources; Hydro can serve as an-atburs,
baseload resource or as a flexible resourct
that can be adjusted in response to the
needs of grid operators.

Incentivizes possible investment in hydro
plants ¢ Access to higer Tier 1 REC prices
could encourage investment in updating
aging units, as well as supporting
investments that may be needed in order t
relicense existing hydro projects.

Could lower Tier 1 RPS compliance costs
ratepayers¢ Should RECs from hydro
projects be sold at a lower price than
prevailing Tier 1 REC prices, savings to

ratepayers could be realized.

Weaknesses

Subsidization oblder plants¢ The large
hydro resources currently in operation are
old, which effects operations and
maintenance costs, as well as efficiency.
Maryland ratepayers will subsidize outdate
resources over financing other, modern
types of renewable generation.

Decreased RE@ices for the near terntg
The increase in supply for naxrarveout Tier
1 RECs will likely suppress Tier 1 REC pri
in the near term, disincentivizing the
development of new renewable resources.
Majority of RPSsupply coming fromoutside
Maryland¢ It is possible that the inease in
the supply of other eligible resources will
come from outof state, which will limit local
benefits in Maryland.

Possiblewindfall for hydro companies;
Although requiring more operations and
maintenance, older hydro projects are
generally lowcod resources. Allowing
access to Tier 1 REC prices that are much
higher than Tier 2 REC prices could be an
economic windfall for owners of hydro
projects.
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SWOT Analysis of Altering the Solar Canug of the Maryland RPS

Maryland is onef 16 states with a solar generation cafvet that requires a
RSaA3IAYII ISR aKINBE 2F GKS aidl GSQ&#“Thepurppse ofYSlG o0 @&
the solar carveout is to incentivize the development of solar generation, especiatbyate.
Maryland first enacted a Tier 1 careeit for solar energy in 2007 and subsequently amended it
in 2010, 2012 and 2017. The most recent changes increased the solaiocameguirement to
the new target of 2.5 percent by 202Bccording to the forthcoming 201i@ventoryReport
Maryland is projected to surpass this caimet level.In the 2018 session of the Maryland
General Assembly, legislation was introduced to increase the Maryland RPS to 50 percent, with
a 14.5percent solar carv@ut. Although that legisition did not pass, similar legislation is
anticipated for the 2019 session.

¢CKS NB&az2dz2NOSa St A3A o-buSinclide Bdlaawatbiidtiigy RQa a2 f |
systems constructedn orafter June 1, 2011, solar PV systems and solar thermal systems,
which must be connected to a distribution grid serving Maryland to qualify for the eante
LSEs may demonstrate compliance using SRECs obtained via contract, purchase or self
generation. The ACP for solar resources in Maryland is higher thanameeout Tierl
resources; the ACP for solar is $175/MWh as of 2018, while theaoreout Tier 1 resource
ACP is $37.50/MWh. However, SREC prices are far lower than the ACP, ranging between
$7/MWh and $15/MWh as of September 20938.

Currently, alSRECs retiredto 1S i a I NB f | y-BuDaie fran2 ibstatddolad NIJ S
resourcesWithin PIMMaryland is second to only New Jerseyerms of installed solar
capacity®®{ 2 f I NJ YI 1 Sa dzLJ FfY2ald pn LISNOSyYydG 2F al NEf
estimates that Marylad employs 5,324 persons in solalated jobs and is home to as many as
135 solasrelated companies, including manufacturers, instalkensl developerss’

The current highest solar careitinnearbya i 1S4 A& bSg WSNASEQa
requirement by 2021. New Jersey, like Maryland, has a high number of solar facilities and a high
share of solar capacity relative to other states in PIJM. Attachment 1 to this SWOT lists the solar
carveout provisions irother PJM states with an RPS for comparison purposes.

8 Includes DC, DE, IL, MA, MD, MN, MO, NC, NH, NJ, NM, NV, OH, OR, PA and VT. Note that additional states have
non-solarspecific carveuts that support distributed generation or customsited resourcesor utilize alternative

incentives (e.g., multipliers), including AZ, CO, MI, NY and WA.

awSy Sl ofS t2NIF2fA2 {0 yRIFINRAYOWNRDAGABKALLE b ANRKI 5R B
Energy Technology Center, February 20@itsplarcerprod.s3.amazonaws.com/wp
content/uploads/2017/02/RPS_carveout.pdf.

55 SREC prices sourced from Marex Spectrom&eectrometer U.S. Environmental

56 According to the forthcoming 2017 Inventory Report, New Jersey includes 80,002 solar generating facilities with

I O2Y0AYSR OF LJ OAGe& 27T He&outwas approximatel$ 30 pavé&eMEn8@Nas a2t + NJ OF |
compared to 1.1percent in Maryland.

%dal NBEf YR {2fF NEE¢ {2f I Niiaby/SateEadarpbligydrilandéflaS a ! 4342 OA L A 2y
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http://ncsolarcen-prod.s3.amazonaws.com/wp-content/uploads/2017/02/RPS_carveout_4.pdf
http://ncsolarcen-prod.s3.amazonaws.com/wp-content/uploads/2017/02/RPS_carveout_4.pdf
https://www.seia.org/state-solar-policy/maryland-solar


























































